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The Budget 


ROM one point of view the Budget is as good as 

it can be. from another, nothing could be worse. 
A Budget cannot collect more than there is to get and 
this one scrapes up every sovereign that can be obtained 
from anywhere. 

But to deal with the good side first. We are paying 
our way, we balance our Budget, we indulge in no 
financial trickery, we cover nothing up, we invent no 
patent devices for making things appear other than 
they are. ‘These little matters are worth mentioning 
because we are the only people in the world who dare 
mention them at all. 

Mr. Chamberlain has once again demonstrated his 
quality as a sound financier. Apart from trifling 
trouble over threepence on the income tax and two- 
pence on tea, there is nothing in the Budget which will 
disturb any single market. That is, in itself, a subject 
for sincere congratulation. The Chancellor has stood 
firm against borrowing, has declined to raid the Sink- 
ing Fund, and has had the courage to mention the 
spirit of sacrifice at a time when most of the people 
are thinking of benefits. Ali this is to the good. The 
British Treasury stands out @s the one Government 
Department at home, and the only Government in the 
world, which retains a few sound conceptions. 

To understand the Budget we have to go back. The 
Budget, after all, is merely the balance sheet- reflecting 
the doings of the past. It was all settled months ago 
when the Estimates were produced and years ago when 
public policy was framed. Given a democracy which 
is foolish enough to imagine that the public purse can, 
with advantage, claim nearly half of the total national 
dividend, Mr. Chamberlain had no option but to do 
as he has done. He must have felt considerable satis- 
faction in saving the few hundred thousands which 
enabled him to avoid the £800,000,000 mark. He 
knows just as well as any man in the City of London 
that £800,000,000 is an impossible figure, a crushing 
burden which makes real 


#,50,000,000 more itor unemployment, 460,000,000 more 


for pensions, other than war pensions, nearly 
420,000,000 for education, something like 
#,28,000,000 more for housing, most of it is a legacy 
from Dr. Addison, and provide for a general growth in 
the expenditure of all departments. 

In the same period of ten: years there has been an 
actual decrease of 4139,000,000 in that part of the 
Budget for which the [Treasury is alone responsible, 
and Mr. Chamberlain might well have had more of 
this achievement. Lhe saving in interest on the 
National Debt is really a charge upon the income tax 
payer, so that while the income tax has been main- 
tained, and indeed increased, the resources of the 
people who have te pay it have been reduced by this 
enormous sul. 

In accordance with the tendency of the times, the 
Budget will, of course, strengthen the strangle-hold of 
the bureaucracy upon the hfe and work and business 
of the people. ‘This Corporation to Finance Small 
Businesses should be examined with care from that 
point of view. The banks are bulging with funds 
looking for investment, there is no difficulty whatever 
in finding money for business that is business, and the 
introduction into the business market of semi-philan- 
thropic, subsidised concerns, masquerading as_ busi- 
nesses, is likely to do as much harm as good. It may well 
transpire that this official corporation is merely another 
scheme for enabling bureaucrats to transfer some of 
their operations, as well as their own salaries, a little 
further away from the supervision of Parliament. 

The Budget must be looked on in a larger way than 
is possible by merely considering its details. We have 
to remember that we are blessed, or cursed, with a 
Conservative Government, which calls itself National, 
and is in practice ninety per cent. Socialist. In a typical 
British muddling way it satisfies the Conservatives 
with the thought ihat they are soverning, it satisfies 

those with Socialistic incli- 


inore 





prosperity quite impossible. 

Mr. Chamberlain does 
not endeavour to wangk 
political policy into the 
Budget. He accepts with 
due reluctance the obliga- 
tions put upon him by his 
colleagues and does his 
best to provide for them. 
Compared with only ten 
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Laboratory Number 

Special features in this issue include descrip- 
of the laboratory 
British factories devoted to the production of 
food (Crosse and hlackwell, Lid.), paint and 
varnish (Lewis Berger and Sons, Lid.), photo- 
graphic materials (Kodak, Ltd.), and motor 
cars (Ford Motor Works, Dagenham). 


nations with more Socialism 
than any Labour Govern- 
ment could possibly get 
over, and lastly, and per- 
haps worst, it satisfies the 
pacifists with armaments to 
carry on the war for collec- 
tive chaos. Meantime the 
ordinary citizen continues 
as before to pay, pay, 


voutine at leading 








years ago, he has to find 


pay. 
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Notes and 


The Modern Works Laboratory 


HIS issue of 
laboratory) 


THE 
pra Lice. 


CHEMICAL AGE is devoted to 

The principal illustrated 
articles Clive a glimpse of the extent to which the 
modern jaboratory with its chemical and _ physical 
methods of testing is responsible for controlling the 
quality of raw materials and finished products in a 
large manufacturing concern. Our choice—made at 
random—has fallen on food products, paint and var- 
nish, photographic materials and the motor-car 
industry. In each of these industries the work of the 
chemist has an individuality of its own; indeed it is 
so individual that special apparatus is often utilised to 
simplify the testing procedure and also to make the 
tests more reliable. This is particularly noticeable at 
the laboratories maintained by Crosse and Blackwell, 
Ltd., and Kodak, Ltd., special apparatus in the former 
case being illustrated. At the works of the Ford Motor 
Company there are some modern departures in Jabora- 
tory design, for here the benches are supported on 
piers of white glazed bricks and stainless steel fume 
hoods and ducts are provided. At the laboratories of 
Lewis Berger and Sons, Ltd., the examination of the 
finished product under service conditions receives 
attention in addition to the routine testing of the 
materials which enter into the manufacture of paint and 
varnish. [he remaining articles in this special labora- 
tory issue cover some phases of development whicl 
KNOW - 
ledge to the aid of the analytical chemist and physicist 


have taken place in bringing modern scientifis 


For instance, macro-methods of analysis are now giving 


place to micro-methods, with considerable economy in 
time and d greater degree ot accurat Vy; in consequence, 
special reagents are no longer a curiosity ol the analyst. 
ln addition, fluorescence under ultra-violet light, the 
ng pressed into 
service more critically to supplement ordinary chemical 
methods. 


have been 


spectroscope and the microscope are be! 


Concerning the future for spectroscopy, w 
fortunate in obtaining the personal views 
of two well-known authorities. There has also been a 
noticeable trend for precious metals to be more widel) 
utilised in the construction of laboratory equipment ; 
this justifies the inclusion of an article dealing with the 


care and use of platinum. 


Imperial Chemical Industries Progress 


HE annual report of Imperial Chemical Industri 
Ltd., summarised elsewhere in this issue, confirms 
the favourable impression created by the preliminar) 
statement issued a few weeks ago. Greater confiden 

and increased purchasing power characterised the home 
market during 1935 and were reflected in the 
pany’s sales. For almost every product there wer 
satisfactory increases in volume, and in several instanc 

new records were achieved. Business increased 1n nearly 
all the overseas markets, with the improving conditions 
of local trade and industry. Competition, however, 
was severe both from Japan and from European coun- 
tries, particularly Germany, which, by means of subsi- 
dising exports and special exchange conditions, includ- 
ing clearing arrangements, was able to quote prices 
unrelated to normal economic conditions. [xpansion 
of business is recorded under almost every heading of 


COlli- 
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Comments 


the report, and reference 1s made to the continuance 
of happy relations with labour, the necessary contact 
between the company and the trade unions having been 
maintained on a basis of effective and cordial co- 
operation. 
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Chemical Exports Decrease 


N increase of 12.9 eent. in the value ofl 

chemicals, drugs, dyes and colours imported into 
Great britain, and a 3.7 per cent. in 
exports, compared with the corresponding period of 
last year, are recorded in the Board of Trade Returns 
relating to overseas trade for the first three months of 
i930. Of the total increase of £350,311 in imports, the 
largest item was a rise of £132,555 in the value of 
goods from Germany, mainly comprising dyestuffs. 
Purchases from the United States were up by £99,243, 
chiefly On carbon blacks. Switzerland 
accounted tor an increase of 420,725, almost entirely 
in respect of dyestuffs, and the Argentine showed an 
increase of 420,147. Exports decreased in total value 
by £195,876, the largest individual fall being in exports 
te Japan, which took £61,028 less British chemical 
products, chictly sulphate of ammonia, although the 
unports from Japan were up by £14,128. 
purchased 4,53,803 British 


A 


per 


decrease of 


account of 


Germany 
chemical preducts 
italy, for obvious reasons, showed 
a decrease of £53,099 and Spain a decrease of £49,740, 
her purchases of sulphate of ammonia alone having 


less 
during the quarter. 


fallen from 456,622 to a mere 41,828. Britain’s exports 
of sulphate of alnmonia fell from £469,214 to £311,100; 
copper sulphate from 4 153,329 to £135,195; sodium 
carbonate from Z,300,504 to £230,750; and caustic soda 
from 4341,820 to 4,250,225. On the other band, our 
exports ot coal tar products rose from £, 140,092 to 
4,173,477, and dyestuffs from 7 350,401 LO £,390,022. 


~ 


Rationalisation in Chemistry 


Ohne Cadi tel! how lar movemeni towards 


N° the 
rationalisation among the chemical organisations ol 
this country-—oilicially inaugurated by the appointment 
of the Chemical Council last year—will eventually go, 
but it will be a long time before it deprives the various 
branches of chemical science and industry of such 
pleasant functions as that which the Chemical Society 
held at Bristol last week. Whilst all the societies are 
working towards one coimon end, their spheres of 
activity widely dispersed that they must 
definitely maintain their separate identity. Fellows of 
the Chemucal Society, as one of their number frankly 
remarked at the close of Professor Sidgwick’s presi- 
dential address at Bristol, do not want to hear lectures 
on how to teach or on how manufacturers should run 
their businesses. We might add that members of the 
Association of British Chemical Manufacturers are not 
directly concerned with theses on molecular structure, 
while members of the British Association of Chemists 
would not be enthused by discourses on marketing. 
Yet they are all concerned with chemistry 1n the service 
of mankind. and it is well that Dr. Pickard, as chair- 
man of the Chemical Council, should appeal for 
widespread support for the movement of which he 1s 
the head. 


ATe 5 
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Annual Meeting of the Chemical Society 


Presentation of Awards 


LE SPITE a somewhat smaller attendance than usual, the 

ninety-hith annual general meeting and anniversary 

dinner of the Chemical Society at Bristol on April 16 and 
i7 were memorable gatherings, the first of their kind held in 
the West of England. All the meetings were held at Bristol 
University, where the Fellows and guests were welcomed in 
the reception room by Dr. Stanley H. Badock, pro-Chancellor 
and treasurer of the University, in the unavoidable absence 
of the Vice-Chancellor. Dr. Badock expressed the hope that 
the Society would have an enjoyable and profitable visit. 

The PRESIDENT (Professor N. V. Sidgwick) acknowledged 
the welcome and said he did not think the Society had ever 
met before in such a magnificent building. 

The annual meeting was afterwards held in the chemistry 
lecture theatre, Professor Sidgwick presiding. After the 
formal business, Professor Sidgwick presented the Longstaft 
Medal for 1936 to Professor George Barger (Edinburgh) and 
the Harrison Memorial Prize for 1935 to Dr. Leslie FE. Sutton 
(Lincoln College, Oxford). 


Longstaff Medal 


The PRESIDENT, in presenting the Longstaff Medal to Pro- 
fessor Barger, said the medal, which was established 60 years 
ago and awarded every three years, was the highest distinction 
which the Society could bestow on one of its Fellows. Profes- 
sor Barger had well earned that distinction by the importance 
and extent of his researches on natural products of physiologi- 
ca! interest. The most famous were those on ergot and its con- 
stituents, which formed the first and still one of the most 
successful efforts to correlate 
structure. In 


physiological and 
addition, he had increased their 
knowledge of a large number of alkaloids, and synthesised 
many of them; in fact, there was no part of alkaloidal 
chemistry that he had not illuminated. The brilliant work of 
Protessor pupil, Harington, on 
undoubtedly owed much to his inspiration. 


activity 
mclecular 


Barger’s thyroxin also 
Further, through 
his wide circle of friends abroad and his enviable command 
of foreign languages he had done much to promote friendly 
intercource between the chemists of all nations. 
dent hoped that Protesso1 


The Presi- 
Barger would long continue to 
extend chemical knowledge with as much success as he had 
done in the past. 


Harrison Memorial Prize 


The PRESIDENT then presented the 
plaque and prize to Dr. Sutton. 


Harrison Memorial 
He said he did so in accor- 
dance with the unanimous decision of the committee, whicb 
consisted of the presidents of the Chemical Society, the Society 
of Chemical Industry, the Pharmaceutical Society, and the 
Institute of Chemistry. The prize, which was founded in 
memory of an eminent Fellow of the Chemical Society, who 
gave his lite to the service of his country in the war, was 
awarded every three years to the chemist under 30 years of 
age who had made the most meritorious original contribution 
to chemical Dr. Sutton’s work had already done 
much to increase their knowledge of molecular structure. 
It had helped to elucidate the formulae of the divalent carbon 
compounds, the oximes and the azides. His paper on the 
relation between dipole moment and substitution in benzene 
derivatives was perhaps the most important contribution that 
had so tar been made from the physical side to the problem 
ot the dependence of reactivity in organic compounds on 
structure. His later work on electron diffraction had also 
thrown light on important structural questions. Professor 
Sidgwick expressed the hope that Dr. Sutton’s scientific career 
would continue to develop along the lines on which it had so 
auspiciously begun. 
Both recipients suitably replied. 


science. 


The PRESIDENT then delivered his presidential address, a 
report of which appeared in THE CHEMICAL AGE last week 
(pages 345-347). 


The Anniversary Dinner 


The anniversary dinner was held in the great hall ot the 
university, Protessor Sidgwick again presiding. Among the 
principal guests were Lord and Lady Bledisloe, the Lord 
Mayor of Bristol (Alderman C. T. Budgett) and the Lady’ 
Mayoress, Dr. and Mrs. S. H. Badock, Mr. and Mrs. Emile 
Mond, Professor G. Barger (Longstatfe Medallist), Professor 
B. T. Barker (Long Ashton Research Station), Sir Ernest and 
Lady Cook, Professor W. I. Garner, Professor C. S. Gibson, 
Professor W. N. Haworth, Professor J. E. Lennard-Jones, 
Dr. G. Roche Lynch, Dr, k. B. Maxted (hon. secretary of the 
reception and executive committees), Protessor T. S. Moore, 
Dr. John Murray, Professor R. Robison, Professor J. L. 
Simonsen, Dr. R. E. Slade, Professor S. Sugden, Professor 
M. W. Travers, Professor A. M. Tyndall and Mr. EF. Wallace 
(chairman of the Association of British 
Manufacturers). 


Chemical 


Mr. W. A. S. CALDER, president of the Society of Chemical 
lndustry, proposed the toast of ‘‘ The City of Bristol.” 

The LORD MAYoR (Alderman C. T. Budgett), in responding 
t» the toast, recalled outstanding names associated with the 
scientific activities of the city, which justified the Chemical 
Society in choosing it as the venue for its meeting. Lord 
Bledisloe was also very closely connected with Bristol, for 
it was one of his ancestors who gave his name to the Bathurst 
Whart and Bathurst Basin, which tormed part of the impor- 
tant and enterprising schemes of dockisation at one time. 


The Oldest Chemical Organisation 


Lord BLEDISLOE proposed the toast of ‘‘ The Chemical 
Society.’’ It was, he said, the oldest chemical organisation in 
the world and was founded as long ago as 1841. It received 


its first royal charter seven years later, and had been accom- 
modated by the Government in Burlington House for the past 
63 years. The Society’s scientific activities were well known. 
Its original membership otf 75 had increased to 3,700, and 
should indeed be very much larger if all those who benefited 
by the Society’s work and equipment were members of it. Its 
generosity to non-members was probably without parallel, for 
thousands of people annually made use ot its chemical library 
of 40,000 volumes, recognised as one of the great chemical 
libraries of the world. ‘The Society had come to hold its 
annual meeting in one of the oldest cities in England, which 
was renowned not only tor the adventurous enterprise of its 
ancestors, its trade in bananas and its excellent sherry, which 
masqueraded under the innocent psudonym of ‘‘Bristol Milk,’’ 
but for the manutacture of soap which was commenced as long 
ago as the spacious days of Queen Elizabeth. It was signiti- 
cant to note that Clark’s famous process for the determination 
of the hardness ot water was discovered in 1841, the same year 
as the Chemical Society was formed. If the civilisation of a 
country could be judged by its soap, as he believed it could 
by its piety, great must have been the city of Bristol in days 
gone by when it was, so he was told, the chief centre for the 
manufacture of soap. Fortunate indeed were the soap makers 
to-day who supplied soap for a city with such extremely hard 
water as that of Bristol. It would: be an interesting calcula- 
tion to reckon how many tons of soap were used annually 
to soften Bristol’s water before its inhabitants could either 
wash or shave in comfort. He had reason to believe that the 
motto ‘‘ Cleanliness is next to Godliness ’’ was invented by 
Bristolians with the connivance of the local clergy in order 
to stimulate the city’s domestic soap industry. 











366 


Times had changed, and soap was not longer as outstanding 
as it was formerly. Tobacco and chocolate had secured a 
prominent position in the matter of Bristol manufactures. He 
did not know whether chemists played a large part in those 
two industries; he hoped they did not, for he had an old- 
fashioned notion that if they interested themselves in such 
commodities they 
their quality. 


might improve their appearance but not 
In addition to tobacco and chocolate, Bristol 
was famed for its cider, and in that connection he had to pay 
tribute to the work of chemistry which, during the past twentv 
years had contributed to a marked improvement in the quality 
and wholesomeness of England’s most luscious beverage. 


Human Health and Happiness 


Chemistry in recent years had made a steady advance in 
its contribution to human health and happiness, and to the 
industrial progress of the country. Its discoveries had ranged 
over a very wide field, embracing dyes and paints, artificial 
silk, vitamins and other factors affecting food values, new 
solvents, new drugs, new methods of storing food and drying 


grass, new conceptions of the physiological value of plant 
foods, new artificial fertilisers, and perhaps the greatest of 


all, the preparation of fuel oil from coal. The oil from coal 
plocess was opening up great possibilities for the more effec- 
tive utilisation of our coal supplies and the restoration of 
prosperity to our coalfields. To the agriculturist the immense 
advance which chemistry had made in the production of arti- 
ficial fertilisers was of paramount interest and importance. It 
was at Bristol in 1898 that the late Sir William Crookes, as 
president of the British Association, made his historical and 
somewhat alarming prophesy that a tood shortage throughout 
the world was inevitabe unless great supplies of nitrogen be- 
came available from some unanticipated quarter. To-day, 
thanks largely to synthetic nitrogen and the consequent inten- 
sification of husbandry, so far from a shortage there was a 
surplus of food, to the definite embarrassment of our farminy 
industries both at home and overseas. 

l.ord Bledisloe went on to speak in complimentary terms of 
the valuable work carried on at the Long Ashton Agricultural 
Research Station and the part played by 


( hemistry in its 
development. 


One of its outstanding achievements was the 
introduction of a spray which destroyed every sort of pest. 
Another striking discovery was that weeds, so far from being 
detrimental, were often of great advantage to crops in the 
later stages of summer growth. 


Membership of the Chemical Society 


Professor SIDGWICK, in responding to the toast, said the 
Chemical Society was progressing in a satisfactory manner. 
The membership was increasing, the council meetings were 
very brief and the general meetings were generally very 
long. The finances were in a peculiar state, but they hoped 
that under the new arrangements with the kindred societies 
the position would be improved in future. He welcomed the 
presence on that occasion of the presidents of the Society of 
Chemical Industry and the Institute of Chemistry, as well as 
representatives of the Society of Public Analysts, the Institu- 
tion of Chemical Engineers, and the Institution of Mining 
kngineers. The Chemical 
academic, chemistry. 


Society represented pure, or 
sefore chemistry could be applied to 
the daily life and manufacture of the country it was necessary 
to have some fundamental principles to apply, and the people 
to discover them were the pure, or academic, chemists. A 
great deal was being done by industrialists in the matter of 
research for their own industries. 


Some spent large sums 
themselves in 


works, and others supplied the 
research associations which conducted co-operative research 
foi their respective industries, which the Government assisted 
by contributing substantial sums to research. There was a 
great deal of work waiting to be done, but it could not be 
carried out with the existing resources of the university 
laboratories without support from outside. There was one 
great chemical undertaking in this country which had played 
a noble part in the work, but it was not satisfactory that the 


their own 
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work should depend upon the goodwill of a particular firm, 
which at any moment might withdraw its support, and it 
would be a great thing if those people who were the captains 
of industry, nearly all of whom made use of discoveries in 
pure chemistry, would impress upon themselves and thei 
friends the importance of carrying on the work on a larger 
scale. The Chemical Society was the one of all the societies 
concerned which should emphasise that side of the work. The 
other societies, he was pleased to say, were now doing more 
than ever before in supporting the Chemical Society’s library. 
He appealed to the non-scientific managers and directors ot 
the great factories who were making -progress as a result of 
work in pure science to give a much larger measure of con- 
sideration to the activities of the Chemical Society. 

Professor F. G. DONNAN proposed the toast of ‘* he Univer- 
sity of Bristol,’? and Dr. Stanley H. Badock, pro-Chancellor 
and treasurer of the University, responded. Dr. Badock 
said the provincial universities had supplied a very real need. 
It was part of their function to bring a great number of 
people up to a standard never reached before, but he thought 
it a still higher function to cultivate a love of knowledge. 

Professor F. FRANCIS proposed the toast of ‘‘ The Guests ”’ 
and mentioned that every branch of chemistry was represented 
at the dinner. He mentioned in particular Lord Bledisloe, 
Mr. T. P. Rogers (Master of the Society of Merchant Adven- 
turers), Dr. R. H. Pickard (president of the Institute of 
Chemistry), Mr. Calder (president of the Society of Chemical 
Industry) and Professor E. C. C. Baly (president of the 
sritish Association of Chemists). 


The Chemical Society’s Library 


Dr. R. H. PICKARD, in responding, referred to the Chemical 
Council, of which he is the first chairman. The Council, 
he said, represented an endeavour on the part of the three 
biggest chemical organisations in the country to effect econo- 
mies in administration by certain forms of co-operation, or 
rationalisation. There were at least 11,000 individual 
chemists who belonged to one or more of the three chartered 
bodies. Two of those bodies spent very large sums of money 
in publishing to the world and to industry the results of 
original investigations. One of them, the Chemical Society, 
had spent large sums in the formation and administration 
of the best and most extensive chemical library in the world, 
and it had been possible to arrange, by agreement 
between the three bodies, that each individual chemist should 
pay an ‘equal share towards the maintenance of what was 
undoubtedly one of the most essential tools of chemists. In 
addition to the library it was obviously essential that there 
should be means for the publication of original matter in 
understandable form, valuable to 
the universities or in industry. 


now 


all chemists whether in 
It was essential that such a 
scheme should be supported by every chemist in the country. 
Such was the aim which the Chemical Council had before 
it, and it was an aim of which the individual members of 
the three chartered bodies had unanimously approved. 

Sir RICHARD GREGORY also responded and said that although 
people associated chemists with financial riches, on the 
academic side there was not that fullness of riches usually 
associated with chemical science. Science, in fact, was under- 
paid in comparison with progressive industries and there was 
a good deal of misapprehension as to what scientific work 
really meant and what the recompense for it might be. The 
scientific worker was in the position of a missionary with a 
spirit devoted to its subect because he loved it. 

On the morning of April 17, Professor T. S. Moore 
delivered the Hantzsch Memorial Lecture in the H. H. Wills 
Physics Laboratory. Professor Moore paid many delightful 
tributes to the Professor A. Hantzsch, the world- 
renowned chemist, under whom a number of the 
older Fellows of the Chemical Society studied chemistry at 
Zurich in their early days. He traced his career from the 
time of his Doctorate in 1880 up to the time of his death 
in March, 1935, and reviewed in detail the scientific dis- 
coveries made by the professor in pure chemistry. 


late 
(,erman 
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The Analytical Laboratory 
of Crosse and Blackwell, 
Ltd. 


By E. F. EATON and J. F. MORSE 


Hii work of the analytical 
Blackwell, 


laboratory of Crosse and 
Ltd., is divided into four broad sections, 

which are (a) examination of raw materials, (b) control 
of factory processes, (c) examination of finished stocks, (d) 
general analytical work. 

Raw materials may be regarded as of two kinds—ingredients 
and non-ingredients. Ixcluding fresh meat and vegetables, 
both classes are bought on laboratory recommendation after 
examination of buying samples. Laboratory control com- 
mences with the entry of goods into the factory. Each con- 
signment of meat is inspected as it is unloaded, after which 
the van is also inspected. 
which had 


No meat would eVer be accepted 
been conveyed in an unclean vehicle. Non- 
perishable goods are directed to the various stores, where a 
responsible person inspects the parcel as a whole and takes 
a suitable number of samples, which are forwarded imme- 
diately to the laboratory. Here each sample is compared 
with the original buying sample whenever possible, but if 
such sample is not available, a record of its detailed examina- 
tion is compared with that made on the bulk sample. In 





Fig. 1.—Electrolytic apparatus for the determination of 
arsenic. 


addition, preservatives such as boric acid, sulphur dioxide, 
etc., and metals such as lead, copper, zinc and arsenic are 
looked for. In general, the standard methods are used, but 
when there is justification, short cuts are introduced in order 
to save time. 

In a food factory laboratory, the greatest importance is 
attached to the determination of arsenic. For routine deter- 
minations, pharmaceuticals and purely inorganic material are 
treated as indicated in the British Pharmacopoeia. Organic 
matter is removed by careful ashing with magnesium oxide 
and lime water. The ash, free from carbon, is then tested by 
the Gutzeit method. In the event of more than the generally 
accepted 1.4 p.p.m, being tound, confirmation is sought by 
an electrolytic method Fig. 1 shows the apparatus used in 
these laboratories. The generator is that devised by Monier- 
Williams), and employs lead electrodes. The deposition 
tubes and types recommended bv 
\umonier(2), since more constant conditions of heating are 
obtained with the electric furnace, and the tapered deposition 
tubes, correctly gauged, have been shown to give more com- 
parable mirrors. 


furnace are of the 


[In an effort to reduce routine to a minimum and to obtain 
the fullest control over his products, the works chemist 
naturally devises tests which meet his own peculiar needs 
In these laboratories several such tests have been applied. 
Fig. 2 shows the apparatus in use for testing the strengths 
48, 112. 

1927, 46, 3411. 





1‘* Analyst,’ 1923, 
27 SC.” 
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) 
; 


Fig. 3.—-Erichsen and Jenkins machines for testing tinplate 


sheets. 


1 these 


It was designed and constructed 1 
laboratories by Dr. C. G. Sumner. 


Ol gelatin eels. 
Superficially, it resembles 
a balance and comprises essentially a counterpoised, hollow, 
cylindrical plunger, which has a flat face 4 
coupled to an indicating pointer. The standard vessel con- 
taining the gel under test is placed on a platform which can 
be raised to bring the pointer accurately to zero with the 
plunger resting on the gel surface. Mercury is run from the 
burette into a glass receiver contained within the plunger until 
the pointer moves to a standard position, this indicating a 
definite depression of the gel surface. 


in. in diameter, 


The use of mercury 











‘ig. 2..-Apparatus for testing the strength 


of gelatin gels. 


makes rapid manipulation possible, since the gel strength in 
terms of the load required to produce the standard depression 
can be read volumetrically, while the container is not wetted. 
The beam is balanced about its centre of gravity so that no 
A small 
asymmetry in counterpoising brings the plunger positively on 
to the gel surface, but the correction for this is less than the 
accuracy of the determination. It should be noted that 
absolute values of the gel strength are not sought, merely a 
comparison with a standard gelatin of proved suitability. 


correction for the rotation of the pointer is necessary. 


first in importance among the non-ingredients is tinplate, 
which is purchased to a specification drawn up by the chiefs 
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of the laboratory and engineering staffs. On arrival at the 


tactory, 5 per cent. of the boxes in each consignment are 
opened, and each sheet is weighed and examined visually by 
a trained sorter, who has a service station in the tinplate store 
equipped with special scales and special lighting. In the 
laboratory, the Erichson and 
Jenkins machines (Fig. 3), the weight of tin is determined by 
weighing strips of known area before and after immersion in 
a hydrochloric acid solution of antimony trichloride. Also a 
certain number of sheets are tested with ferricyanide impreg- 
nated paper (ferroxyl test). In 


sample sheets are tested in 


doubtful cases the tests 
are repeated on a further 5 per cent., and should the plate still 
not conform to the specification, the parcel is rejected. 
Complete justification of this policy is to be found many 
times over before the stage of the finished can is reached. 
light ’’ plate. The 
method of specifying tinplate is by weight per 
This weight, however, is of interest to the can- 
maker only after it has been interpreted in terms of thick- 
ness. Inclusion of light plate with standard weight plate 
invariably introduces trouble in body making, as the high- 
speed machines are unable to deal with variations in thickness 


any 


Consider, as one example, the case of 
traditional] 
basis box. 


greater than the usually accepted tolerance of 5 lb. over and 
under basis weight. ‘‘Light’’ cans which are not leakers may 
collapse during autoclaving or subsequent cooling. In all 
cases of damage both can and contents are lost, and when ‘t 


is remembered that one sheet of plate makes 15 x 1 Ib. cans 





Fig. 4. 
Sumner for determining the affinity of lacquer 
for water. 


Apparatus constructed by Dr. C. G. 


proportionately more of smaller ones) the potential losses pei 
annum at the rate of one light sheet per box are disturbing. 
The lacquering of tinplate demands careful analytical con- 
trol, and it be noted that this control very properly 
commences with the lacquer itself. Successful lacquering 
depends very largely on the lacquei the correct 
The found the most 
suitable type of instrument fo: controlling this constant. The 
quantity of lacquer applied to the plate should be sufficient to 
form a continuous coating, free from pores and strong enough, 


may 


having 


viscosity. torsion viscometer has been 


after stoving, to withstand deformation during tooling. 
I.xperience has shown that 3-5 mg. per square inch is 


sufthcient to fulfil these requirements and allow a good margin 
lor safety. Hourly samples of lacquered plate are examined 
in the laboratory. The lacquer film is examined visually, the 
amount of lacquer determined by weighing a strip of known 
area before and after treating with a solvent. The “‘porosity”’ 
or degree of perforation of the lacquer film is determined elec. 
trically. 
in a 


The lacquered plate is made the unknown resistance 
straight conductivity circuit (using an earphone). The 
higher the resistance offered by the lacquer film, the better the 


quality of the coating and the lower the porosity. In special 
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cases the affinity of the lacquer for water is determined by 
means of the contact angle. For this purpose a special 
apparatus was constructed by Dr. C. G. Sumner and is 
illustrated (Fig. 4). 

Samples of all bottles used as containers are taken on 
arrival at the factory, and a close check is kept on fluid 
capacities. It may be of interest to record that the analytical! 





Fig. 5.—Photo-electric colorimeter constructed by J. F. 
Morse, as arranged for the examination of opaque material. 


laboratory is responsible for keeping a check on the nett 
weights of finished products, no light duty with over 2,000 
different packs. 

The keynote of this section of the work is uniform quality. 
I;very manufacturer endeavours to maintain uniformity in 
his finished products, if only to maintain his own personality, 
and to this end over 30,000 samples are tested annually by 
the laboratory. But uniformity is not the sole reason for such 
As is well known, the use of preservatives is 
strictly prohibited in this country in all but a few well-defined 
types of food. This means that the keeping properties of such 
products as pickles, sauces, ketchups and salad cream, depend 
upon their effective acidity flus the degree sterility of the 
container at the time of being filled and the cleanliness of the 
plant in which the product is made. 

Wherever in the factory the quantity of such control work 
warrants it, service stations are established with the object of 
reducing to a minimum the time between the sample being 
taken and the result of the analysis being issued. The 
analyst at the station is trained to use his powers of observa- 
tion and watch all stages in the processes he controls. 

The routine evaluation of colour is carried out wherever 
practicable, by means of the Lovibond tintometer. Where 
more scientific data is required, a photo-electric colorimeter 
is employed, the method being applicable to opaque or trans- 
parent media. Fig. 5 shows the apparatus constructed in these 
laboratories by one of the authors (]. F. Morse), arranged for 
the examination of opaque material. In principle, it is 
similar to the Toussaint (5) colorimeter with the addition of a 
copper. sulphate filter as recommended by Bolton and 
Williams (4) for the removal of infra-red rays. The results are 
recorded as percentage tranmissions or reflections of the white 
standards employed at the six wave-lengths transmitted by 
the filters. By means of the apparatus, colours of labels, before 
and after tading tests, papers, sauces, 
oils, etc., are determined. Very dark material may be mixed 
with a standard white powder (cornflower) to allow an 
increased galva.iometer reading. 

Photo-micrography is 


vigilance. 


soups, potted meats, 


frequently employed in_ routine 
recording of the dispersion of emulsions such as salad cream, 
a modified Hvidberg(3) technique being used. The grinding 
of chocolate, icing sugar, and the crystal formation in fon- 
dants are also followed by this method. 

Although there is rigid analytical control at every possible 
point, the routine examination of finished stock is undertaken 
each week. 

$1. Blin Desbleds, “ Exact Colour Matching and Specifying ” 

¢“ Analyst,” 1935, 60, 447. 

6“ Kolloid-Z.,’’ 1935, 72, 274. 
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The Analytical and Testing 
Laboratories at the Paint 
and Varnish Works of 
Lewis Berger & Sons, Ltd. 


By K. M. RICHARDS, B.Sc. (Hon.). 


HE work of the laboratory in a large paint and varnish 

factory consists, apart from the research laboratory, in 

the analysis of raw materials, analysis of competitors’ 
products, testing of finished products, and the checking up of 
manufacturing processes whilst they are in ,operation. 

In this industry a particularly large number of raw 
materials are used, running into several thousands, so that 
the laboratory routine has to be very carefutly standardised 
and sub-divided in order to ensure that all materials are quite 
equal to the predetermined standard. The samples for testing 
and passing by the laboratories are drawn immediately the 
materials are delivered, and in the case of many of the liquid 
raw materials, samples are drawn and tested before they are 
delivered into the large containers for storing. The materials 
which require both chemical and physical examination are 





~ 


the Varnish 


Fig. 1.—-Electrical insulation apparatus in 


Testing Laboratories. 


drawn in duplicate, one sample going to the chemical labora- 
tory, and the other to the appropriate laboratory which deals 
with the physical examination. 

All the dry raw materials are subjected to analysis, either 
qualitative, or, where necessary, quantitative, in the chemical 
iaboratory. The analytical work is of a fairly varied nature 
owing to the large number of raw materials, and very con: 
siderable accuracy is necessary in some cases. 

Some of the most important raw materials for paint manu- 
facture are the pigments, amongst which may be mentioned 
zinc oxide, lithopone, white lead, titanium, and the numerous 
red pigments obtained from iron oxide. In some of these 
cases the presence of a small proportion of impurity will 
affect the finished product, and consequently the quantitative 
analysis of the raw material will be a most important guide 
as to its quality. For example, the percentage of lead in 
zinc oxide is of major importance to the paint manufacturer, 
and several grades of this material are usually stocked, each 
of which must be kept strictly to standard. 

At the same time, it is necessary to determine the essential 
physical properties of these raw materials, and the samples 
are subjected to the necessary tests by the chemists and their 





Fig. 2. Varnish Laboratory, showing the fume cupboards 


and spray gun chamber in distance. 


assistants, who are most familiar with the uses of these raw 
materials. The actual chemical analysis does not call for 
any special laboratory apparatus; whereas, in conducting a 
physical test, it is often necessary to use some special 
apparatus as will be described later. 

For routine analytical air-damped aperiodic 
balance has been found of very great assistance, as it enables 


work: an 


weighings to be made very much more quickly than on an 
ordinary balance, with an accuracy of one milligram at least, 
which is quite suthcient for all ordinary routine analysis. 
The physical testing of raw materials and the testing of 
finished products at the works of Lewis Berger and Sons, Ltd., 
Homerton, London, E.g9, is sectionalised into departments ; 
attached to department tests 
materials with which it is most intimately concerned. 


those 
Thus 
the dry colour laboratory is concerned with the testing of the 


the Jaboratory each 


shade and tone of all pigments used or manufactured in the 
factory, and also with the fastness to light of these materials. 
The colour matching is done almost entirely by eye, although 
instruments, such as the Guild r Toussaint 
colorimeter, can be used to obtain a record of the shade which 
it is desired to match, or of a given standard. It is still, 
however, quicker and equally efficient, in the hands of a 
skilled colour matcher, to work solely by comparison 


colorimeter « 


~ 


with 
the standard by eye. 

The light is very greatly 
accelerated by using the fugitometer, or fadeometer, which 
exposes the object to the rays of a special arc lamp, at the 
same time keeping it at a constant temperature and humidity. 


determination of fastness to 


This instrument is thoroughly satisfactory for comparative 
tests; but when used for a new product it has been found 


necessary to determine the relation between fading in the 








Fig. 3.—Stoves in_the Paint Testing Laboratory. 
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fugitometer and fading when exposed to sunlight. Amongst 
other raw materials tested in the dry colour laboratory are 
the various dyestuffs which are converted into the necessary 
lakes by standard processes and compared for shade, strength, 
and other physical properties with the standard. 

In the case of many materials the degree of fineness is of 
utmost importance, and in some cases the determination of 





actual particle size is carried out regularly by means of a 
microscope. The determination of particle size is generally 
done by proiecting the image on to a white screen and draw- 
ing in its outline; but it can also be done by taking 
The micros« ope has also proved of considerable 
value in testing the breakdown of finished paints when applied 
on surfaces. ; 

In the process Oi 
acidity or alkalinity 
the shade of the 


photographs. 


manufacture of several pigments the 
of the batch is a determining factor in 
ultimate pigment, and the ~#H of the 
determined. In many cases this is done 
indicators, 


must be 
use oft 


solutions 
by the 


made 


but a potentiometer, such as those 
Baird 
and Tatlock, is essential to get accurate control of manufac- 
turing Thus, in the manufacture of paste dis- 


Fe operations. 
- 
‘| 


by the Cambridge Scientific Instrument Co., 01 











Fig. 5. 
sphere viscometer ; 








Apparatus employed in the Lewis Berger Laboratories ; (a) Falling 
(b) Torsion viscometer ; 
(d) Abel’s flash point apparatus (A. Gallenkamp and Co., Ltd.). 
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temper, an emulsion of oil and water is used, and small 
traces of acidity or alkalinity will upset this emulsion. 

fhe varnish laboratory is concerned with the testing of 
those fnaterials which enter into the manufacture of varnishes, 
and the largest portion of these consists of solvents and oils. 
The solvents are tested for distillation range, in the manner 
described in the B.E.S.A. specification, and specific gravities 
are usually taken by hydrometer, although in some cases the 
accuracy required necessitates using specific gravity bottles. 

The flash point of solvents is very important on account o} 
transport and restrictions, and this is usually 
determined in the Abel closed flash-point apparatus. Another 
important physical constant is the refractive index, and this 
is determined in a few minutes by the Abbe refractometer 
(made by Bellingham and Stanley, Ltd.). The determination 
of solvent power is also carried out regularly by means of the 
so-called Kauri-Butanol test, which consists of adding a 
solution of a resin in mineral spirit to a known concentration 
of kauri gum dissolved in butanol until the two solutions tend 
to separate out. No special apparatus is needed for this, but 
the results from a practical point of view are quite satisfactory. 

The oils in general use for the manufacture of varnishes 
must be tested*for specific gravity, and in some cases acid 
value, and also refractive index. ‘They are also subjected to 
a heat test when they must show no flocculation or break, and 
the iodine value of the oil is determined. 


storage 


In the case of tung 
oil, the heat test is the determination of the time required to 
gel the sample, when heated to 530°F., under controlled con- 
ditions. In some cases it is necessary to 
saponification value. 

In the course of manufacture the various products have to 
be checked and tested for acid value and viscosity. The 
Gardiner-Holtz method of checking viscosity is generally used, 
and consists of a standard tube filled with oil, in which the 
time is taken for an air bubble to rise, as compared with the 
time taken in a series of standards. Similar methods can be 
used for determining the viscosity of varnishes, although the 
Redwood viscometer is frequently used, and also the falling 
sphere viscometer. Refractive index is determined by the Abbe 
refractometer, and this is also a valuable guide for controlling 
the course of manufacture. 


determine 


The cellulose lacquer laboratory is concerned principally 
with the testing of solvents, and with the control of manu- 


facturing operations. The methods outlined above for 
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(c) Redwood viscometer ; 
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solvents are employed for those used in lacquer, but a 
different apparatus is used for determining the viscosity of 
the finished lacquer, which, of course, contains pigment. 

Every batch of finished lacquer is checked for viscosity 
before leaving the factory, and these viscosities are determined 
on the torsion viscometer (supplied by A. Galienkamp and 
Ltd.), in which a heavy fiy-wheel is suspended on 
a fine phospho-bronze wire, attached to the underside of the 
fly-wheel is a brass cylinder which rotates in the medium, and 
above the fiy-wheel is a pointer moving over the scale. This 
instrument has been found extremely useful for determining 
the relative viscosities of pigmented lacquers, as the time 
occupied in getting the reading is only from 15-30 seconds ; 
so that the temperature can be kept very easily under control 
for that period of time. 


Co., 


The paint laboratory is mainly concerned with the testing 
of finished products, and the actual practical tests applied 
require, in some cases, special apparatus to give satisfactory 
results. A special kind of fadeometer is used for testing the 
weathering properties of paints, in which a spray of water is 
projected on to the revolving paint panels. 
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Enamels which have to withstand a fairly high temperature, 
that is those known as stoving enamels (which are used for 
very many industrial articles) are subjected to a special test 
in a gas-heated stove, which is in reality a small model of the 
large scale plant which is used for enamelling various 
industrial metal objects. In these stoves the enamelled metal 
passes slowly through a large oven on an endless chain, the 
temperature of the oven being thermostatically controlled, 
and the speed of progress is also mechanically controlled. 

There is also in the laboratories other small scale plant 
for duplicating as nearly as possible the processes through 
which the ‘finished paint or varnish goes when it is in actual 
use by the customer, e.g., the stoves and electrical insulation 
apparatus shown in the accompanying illustrations. 

The actual testing laboratories are sub-divided so that the 
staff which is most familiar with the particular branch of 
industry for which the paint is destined shall control both the 
raw materials and the finished products. It is only thus by 
complete laboratory contro] that a uniform quality of product 
can be obtained, and the difficulties which in the 
application can be overcome. 


arise 











Oil Gas Supplies for Laboratories 
A Substitute for Coal Gas 


N the development of industry in all parts of the world 
laboratory research work plays an increasingly important 
part. New country is steadily being opened up, and one 
of the first necessities is recognised to be the establishment 
of efficient laboratories to investigate local conditions for 
Vaccines must be 


prepared for veterinary work, and industrial prospects and 


agriculture and public health purposes. 


processes must be investigated and controlled. 


r os —— : 
Z iia ' 


In outlying 
such as_ these, 
town’s gas. is 
usually not available, and 
experimental 

laboratory 
becomes a difficult problem. 
I’'ven though an electricity 
supply be available, 
heating appli- 
ances are not, so far, sub- 
stitutes for the convenience 
and adaptability-of the gas 
flame. 

It is for laboratories in 
these circumstances that the 
Mansfield oil-gas apparatus, 
made by Mansfield and 
Sons, has been specifically 


districts 





ordinary 


heating for 
work in the 
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Mansfield Oil Gas Producer 


for laboratory use, ‘‘B”’ 


type. 

designed. This apparatus 
produces a permanent gas from almost any cheap refined oil 
available with the general classification that it should have 
a specific gravity between 0.840 and o.880, and be free from 
asphalt or water. Simplicity of operation is the keynote in 
the design of the plants, so that they can be worked by cheap, 
unskilled labour with consistently good results in all parts 
of the world. In this country, gas making is usually only a 
part-time job for one man, whilst in the Colonies, where 
this type of plant is almost universally adopted for labora- 
tories of any size, native labour is always used. 

The general method of operation is that the gas is made 
in a producer, from which it is conveyed to gasholders of 
a suitable size to give two or three days’ supply to the labora- 
tory. The producer is made in two sizes; the *‘ B ”’ producer 
(illustrated) makes go cubic feet of gas per hour, and the 
“CC” producer makes 250 cubic feet of gas per hour, the 
latter being the largest unit made. It has been found that 
there is a limit to the size of retort for economical results, 


and when larger production is required gas producers are 
coupled together. In large-size plants the producers are so 
arranged that they can be worked either together or sepai 
ately. This permits one-half of the producers to be cleaned 
while the others are making gas. 

A complete installation consists of one or more producers, 
connecting pipes, and valves, and a gasholder. ‘The retort, 
which is suspended inside the producer fireclay lining, is 
heated by means of a coal or wood fire in the firebox to a 
bright cherry-red heat (about goo® C.). When sutiicient heat 
has been attained for gas making the bonnet above the retort 
automatically forms a seal, so that a gas-tight joint is formed 
between them. The oil supply is then turned on, and runs 
through a siphon in a stream on to the bottom of the retort, 
where it is instantaneously cracked into a permanent gas. 
The oil-gas so produced passes from the retort, through a 
‘‘ hydraulic main,’’ where the small quantity of tar produced 
is separated, to the gasholder. 

\ typical analysis of the oil-gas produced by this apparatus 
is as follows :— 

Proportion 
in Oil-Gas. 


Heating value 
B.Th.U. per cu, ft. 
Ethylene 


.4483 711.9 
Methane 3188 321.6 
ethane .1730 305.2 
Hydrogen -0395 12.9 
Carbonic acid .0065 — 
Oxygen .0024 —— 
Nitrogen OTS —- 

1.0000 1,351.6 


The Mansfield oil-gas apparatus is made in several different 
types to meet the special needs of the laboratories they are 
to serve. For small laboratories a ‘‘ Simplex” type unit, 
consisting of one producer and one gasholder, is quite satis- 
factory, but for larger establishments, where a continuous 
supply of gas, day and night, is required, it is usually ad- 
visable to have two gasholders, so that gas may be used from 
one while it is being made into the other. For ordinary 
work with Bunsen type burners, oil-gas at a pressure of 2 In. 
water gauge works quite satisfactorily, but when special 
appliances, such as blow pipes, furnaces, incubators, etc., 
are used better results, with easier manipulation of flames, 
are obtained with the supply at 8 in. water gauge pressure. 
For the higher pressures a concave top gasholder is used. 
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The Works Laboratory of Kodak, Ltd., at Harrow 


By J. PLEDGE 


H |- need tora laboratory to control the standard ot the 
raw materials used, and ensure the uniformity of manu- 
Kodak 


Company, and after occupying less convenient quarters a 


factured products Was early recognised by the 
special building was erected in 1902 to meet this requirement. 
Although greatly extended, most of the work now done in 
this laboratory at Harrow, Middlesex, is with the same object. 
To cope with keen modern competition, an adequately high 
and very uniform standard is necessary for all products, and to 
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Fig.1. General view of the works laboratory of Kodak, 
Ltd., at Harrow. 


ensure the maintenance of such a standard, strict control of 
the purity of every consignment of raw material is essential. 
Specifications, to which such materials should conform, are 
prepared by the laboratory staff in conjunction with the stafl 
of the department using the substance, to aid the manufacture! 
or supplier and to simplify routine testing 

Since photographic emulsions are very sensitive to traces o1 
many substances, the chemicals used in their 


foreign pro- 


Fig. 2. 


atory. 





‘ 


duction (é.Z., 


alkali halides and silver nitrate) require to be 
carefully tested for the presence of impurities such as iron, 
copper, lead and other heavy metals. Organic 


reagents have proved very useful in many cases, e.g., sodium 
diethyl dithiocarbamate for copper, diphenyl-thiocarbazone for 
lead, the appropriate procedure, of course, being used in each 
case to eliminate interference by other metals likely to be 
present. 


‘“ spot ”’ 


The testing 
of gelatine viscosity 
in the Kodak labor- 


Fig. 3. 
titration bench at 
the Kodak labora- 


Gelatine is tested chiefly in the form of an aqueous solution, 
one of the most important properties it should possess being a 
very small loss in viscosity after digestion at a moderately 
high temperature for a specified time. Viscosity measure 
ments are conveniently carried out in an Engler viscometer, 
since comparative figures only are necessary. A simple test 
for the present of substances which might reduce silver salts 
is performed by adding a few drops of silver nitrate solution 
to the aqueous gelatine, and maintaining at a raised tempera 
ture for a specified time in the dark. 

Factory service water used in boiler plant and in photo- 
eraphic processing is tested in the usual way, e.g., residue on 
evaporation, hardness and radicles, such as calcium, sulphate, 
chloride, are estimated. Distilled water, which is used in 
large amount, is tested regularly, chiefly for traces of copper, 
tin and iron, which may have been picked up from the dis- 
tilling plant. The calorific value of the coal used by the 
power house is determined in a Mahler-Cook bomb calori- 
Lubricating oils and petrol used by the garage are 
tested according to the standard methods of the Institution of 
Petroleum Technologists. 


meter. 


The flash point of lacquers used by 
the camera department is determined to ensure the adoption 
ot adequate safety measures. | 

Photographic chemicals are packed in suitable containers 
by the packing department, and samples of the bulk products 
received by that department are tested regularly in this labora- 
tory to ensure the maintenance of a consistently high standard 
of purity. Since the methods used are in the main those of 
standard practice they need not be described here. 
to single chemicals, 


In additior, 
made-up solutions, such as developers, 
are also packed, and estimation of the 
sometimes involves the adoption of 


toning solutions, etc., 
constituents of these 
special processes 

The analysis of developers, etc., sold by other makers pre. 
sents special problems owing to the usually complex mixture 
of organic and inorganic constituents present. Organic 
developing agents can be extracted from the inorganic portion 
where these are mixed together) by means of solvents, and 
identified by characteristic reactions and the preparation of 
derivatives. Quantitative estimation depends on their nature; 
tor example, the Kjeldahl method is very suitable for those 


A typical 


tory. 





containing nitrogen, and hydrochlorides can sometimes be 
conveniently determined by estimation of the halide. The 
inorganic portion (é.g., sodium sulphite and carbonate) 1s 
determined by the customary analytical methods for such 
mixtures. Used developers and fixing-baths, which are some- 
times analysed to solve customers’ problems, require the detex- 
mination of a greater number of constituents, owing to the 
changes which take place in use. 
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An important section of the work carried out in the labora- 
tory is the physical testing of the raw paper on which the 
sensitive emulsion is subsequently to be coated. The strength 
of photographic paper must be high since it has to withstand 
the action of a strongly alkaline solution (the developer) 
followed usually by an acid solution (the fixing bath), and 
prolonged washing. ‘This property is tested by subjecting the 
paper to the treatment it will have to undergo in use, and 
testing its resistance to bursting, while wet, by means of the 
Mullen tester, which employs a rubber diaphragm which is 
pushed through the paper by means of a screw piston working 
in a cylinder containing glycerine: the pressure at which the 
paper bursts is automatically registered. 


Physical Tests for Paper 


The breaking length and elongation, in both directions, are 
determined by the Schopper tensile strength tester. 
ing resistance is measured by a 


The tear- 
machine which holds a 
specially cut sample of the paper in two jaws, one jaw being 
fixed, and the other attached to a sector-shaped pendulum. 
When the latter is released the paper is torn, and the strain 
required to tear it is measured by the amount of retardation of 
the swing of the pendulum. In measuring the resistance to 
folding, a strip of the paper is clamped by each end to a pair 
of spring-supported jaws; the centre of the strip is supported 
in the slot of a movable arm, which folds the paper backwards 
and forwards between a set of rollers until it breaks. The 
machine is operated by an electric motor, and the number of 
folds is automatically recorded 

Wrappings papers used for packing sensitive materials are 
tested in a similar way, with modifications to suit the purpose 
tor which they are intended. In certain cases other tests may 
be required, for instance, the paraffin content of waxed paper, 
or, resistance to penetration by water. The latter is suitably 
tound, for some types of paper, by floating on water a sample 
on which has been sprinkled a little indicator powder contain- 
ing a dye which fluoresces when wet. ‘The specimen is 
examined by ultra-violet light (Hanovia quartz lamp) and the 
appearance of fluorescence gives a sensitive indication when 
penetration has occurred. 


Determination of pH Values 


Certain tests which are carried out on finished photographic 
products, Kodak and other makers, include the determina- 
tion of silver, gelatine, and halides (chloride, bromide and 
iodide) per unit area of films, plates and printing papers. 
Silver is determined by extraction with a standard solution of 
potassium cyanide, and back-titration of the latter with silve1 
nitrate. Gelatine is usually estimated by a modified micro- 
Kjeldahl procedure, since the nitrogen content of gelatine can 
be assumed constant. A cyanide extract of the halides, afte: 
suitable treatment, can be titrated electrometrically with silver 
nitrate to give the relative amounts of chloride, bromide and 
iodide. A suitable titration apparatus makes use of the 
Cambridge Instrument Co.’s valve potentiometer, and similar 
meters are also used to determine the fH values of solutions, 
including photographic emulsions. The ~H of coated 
emulsions is sufficiently accurately obtained by spot tests with 
indicators. The ‘‘ melting-point ”’ of coated emulsions is an 
important property, which is obtained by slowly heating a 
tube, containing a strip of the material, in a water-bath. 

The testing of lamp bulbs is an important branch of the 
laboratory work, the most interesting being the testing of 
Kodascope projector lamps of various types, 
mination, candle-power and life test. 


for screen illu- 
The instrument used for 
those measurements is the Macbeth illuminometer, in some 
‘ases in conjunction with a suitable integrating box. The 
candle power of bulbs used in darkroom lamps in the emulsion 
making, coating and packing rooms is regularly tested to 
ensure that none is used which might be dangerously bright 
In addition, the degree of safety of illumination used in 
photographic work rooms is tested by determining the length 
of time that sensitive film or paper can be exposed at working 
distance without giving fog (7.e., a developable exposure). 


C 
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A periodic test is the assay of silver in residues from the 
salvage department, where all waste sensitised products are 
treated for the recovery of silver. 

Apart from those already mentioned, miscellaneous 
problems are submitted by different departments in the factory. 
An alloy is analysed and tested to discover its suitability for 
the construction of a piece of plant or vessel which is to be 
used to handle chemical solutions. A new formula for film- 
splicing cement is tested. Japanned metal parts. or 
labelled tins are tested in a humidity chamber to discover thei 
resistance to tropical conditions. 








Unusual Analyses 
Examples from the Work of the Public Analyst 


DESCRIPTION of some of the less common analyses 
conducted in a public analyst’s laboratory formed the 
subject of a lecture which Mr. A. R. Jamieson, B.Sc., 

F.1.C., delivered to the Edinburgh and East of Scotland 
Section of the Institute of Chemistry on March 17. 

The increasing practice of hydrogenating vegetable and fish 
oils and substituting these for natural fats, said Mr. Jamieson, 
had made it imperative that reliable methods for their detec- 
tion should be available. In dealing with these he compared 
the method of Bolton and Williams (‘‘ Analyst,’’ 1924, p. 40) 
with that of Cocks, Christian and Harding (‘‘ Analyst,’’ 1931, 
p. 308) for the estimation of iso-oleic acid in hydrogenated 
fats. In the latter process there was no doubt that one 
obtained a more accurate estimate of the solid fatty acids than 
in the tormer process. At the same time in the Cocks, 
Christian and Harding method the blank, z.e., the iodine 
value of the solid fatty acids in a fat which had no iso-oleic 
acid was usually higher than in the Bolton and Williams 
method. Bearing in mind the fact that modern hydrogenation 
could be adjusted to give varying amounts of iso-oleic acid, 
and while its quantitative estimation was important, it gave 
no reliable index of the amount of hydrogenated fat present. 
When, therefore, it was a case of deciding whether or not a 
fat had been hydrogenated he preferred the method of Bolton 
and Williams. 

Discussing the possibilities of detecting the nature of the 
original fat, z.e., to find whether a vegetable or animal fat had 
been used for hydrogenation, he mentioned the use of the 
pyridine sulphate bromide method for determining the iodine 
value of the unsaponifiable matter. Using this method it was 
not possible to identify the original oil owing to the varying 
effects of hydrogenation upon the unsaponifiable matter. 


Prohibited Dyes in Foodstuffs 


Another analysis which was unusual but quite frequent was 
the analysis of gases from ‘‘ blown ”’ tins of foodstuffs with 
a view to finding the cause of spoilation. In this connection 
the lecturer showed a table of analyses giving the composition 
oi such gases collected from canned foods imported into the 
Port of Glasgow during the past few years. He then dealt 
with the micro-analysis of the prohibited dyes in foodstuffs, 
lantern slides showing photomicrographs of the characteristic 
crystalline precipitates obtained from dyes with the various 
reagents being exhibited. The dyes were present in solution 
to the extent of 1 part in 10,000. Picric acid is detected by 
0.25 per cent. berberine sulphate; Manchester yellow by 0.25 
per cent. berberine sulphate, gold chloride and silver nitrate: 
Aurantia by 1o per cent. silico tungstic acid or 1o per cent. 
phospho tungstic acid. 

Leaving foodstuffs, the lecturer dealt with some unusual 
analyses relating to the examination of inflammable gases from 
underground sources. While it is well known that such gases 
may occur in coal mines it is not generally realised that they 
may appear at or near the surface of the ground. He 
instanced two cases of gases issuing above ground, and out- 
lined the methods of collection and analysis. In each case the 
inflammable portion of the gas was found to be principally 
methane. 
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Modern Laboratory Practice in the Automobile 
Industry 


By J. L. ROGERS, A.M.C.T., Met. and Mech.Eng. 


HE ethciency, performance and length of life of the 
modern automobile are mainly due to scientific control, 
and to that end the Ford Motor Company maintain 
laboratories which not only control materials used in the 
factory, but also handle production problems. For example, 
the foundry, blast furnace and power house are under labora- 
control. All materials and parts used in the manufac- 
ford car are rigidly held to specification, being 


tory 
ture ot the 
tested both physically and chemically. In the main labora 
tory of the Ford Works at Dagenham, Essex, each chemist 
has his own white tiled bench, chemical balance, and fume 
chamber. The fume chambers are made of polished stainless 
steel sheet, as also are the ducts through which the fumes 
are evacuated. The stainless steel has a good appearance 
The work 


in the laboratory is systematically grouped, one bench being 


and also resists attack by acid fumes very well. 


devoted to the analysis of steels, another to ores, and so on. 

Stee] is undoubtedly the most important material used in 
the construction of the motor car, and every possible pre- 
caution is observed to ensure that this shall be of the neces 
sary quality and character. Casts of steel are checked bv 
the laboratory, and if correct to specification these are sent 
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to the rolling mills. Samples are taken trom the materiz! 
at the rolling mills and at the forging suppliers to eliminate 
the possibility of mistakes. Samples for analysis are taken 
from consignments of forgings when received at the Ford 
\V orks. 


and 


Rapid accurate carbon determinations are ct 
the utmost importance, results being required within ten 
minutes. Carborundum heating elements are used in com- 
bustion turnaces of the ‘ Silit’’ type which enable this to 


be done. The other elements in the steel, chromium, nickel, 
phosphorus sulphur 


methods of chemical 


suitable 
Reichert photo- 
micrographic equipment is employed to observe the interna] 
structure of the 
Photographs at 20,000 magnifications 
of this instrument. [_aboratory 
the ‘‘ Silit ’’ type are used for 
experimental heat treatment and for the ignition of precipi- 


and are also determined by 


analysis. <A _ large 


materials and to determine presence of 
impurities and detects 
be obtained by 


electric mufile 


CcCaD bicalhls 


furnaces of 


tates in analysis. All non-ferrous alloys are checked for 
analysis and examined under the microscope. 


Lacquers and paints are approved as the result of analysis 
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and behaviour on exposure to weathering tests. Ultra-violet 
rays are generated by means of a Hanovia sun ray lamp. 
Sheet metal panels are sprayed with the necessary undercoats 
and finish coats, and placed in a metal tray so that the rays 
from the lamp impinge upon them. By means of au auto- 
matic syphon arrangement the panels are periodically sluiced 
with water and in this manner the atmospheric conditions 
to which the paintwork of the car will be subjected are 
achieved. Faulty paint is shown by embrittlement of the 
film, discoloration or tendency to chalkiness. In the case 
of very inferior paints the finish colour coat is very often 
completely removed by the action of the water and the rays. 
Lacquers and paints are checked for viscosity, both in the 
laboratory and in the paint stores, by means of the Ford 
paint viscosity cup. This cup, which has recently become 
a source of interest to paint manufacturers, has a small 
orifice in its base, and the viscosity is determined by the 
number of seconds required for the contents of the cup to 
run out through this orifice. Several chemical equipment 
suppliers now list this viscosity cup and stand, 7.e., Gallen- 
kamp and Co., and F. E. Becker and Co. 


Testing Laminated Safety Glass 

The laminated safety glass is tested by immersion in boil- 
ing water for eight hours. At the end of this time separa- 
tion of the interlayer must not have occurred. Samples are 
also subjected to ultra-violet rays for a set period of time, 
and observed for discoloration and separation of the inter- 
layer. The safety glass before approval must show no 
separation after impact with a two-pound steel ball dropped 
from a height of four feet. 

Oils are tested for viscosity, cold set, flash point, fire point 
Ke lectrically-heated Redwood 
The oil is checked 
against a specification which ensures that it will run freely 
at room temperatures and not become unduly thin when 
heated. 

Fabrics are tested for composition (wool and 
cotton), construction (warp and weft threads), tensile strength 
in warp and weft directions, fastness of dye to light and 


and carbon. residue. Vvisco- 


meters are used to check the viscosity. 


weight, 


water, permeability in the case of waterproofs, and weight 
and nature of coating in the case of materials such as artifi- 
cial leather. The tensile strength tests are carried out on 
a Goodbrand cloth tester, and a Louis Schopper machine is 
used for ‘‘ length of life ”’ tests on cushion cloths. 


Ore Analysis 


Ore for the blast furnace is delivered at the Ford jetty 
in boats. As the boat is being unloaded, samples are taken 
from the cargo. These samples are treated in ore-crushing 
machines and samples of suitable bulk obtained by quarter- 
A portion of this final sample is used for the moisture 
determination. The crushing of the sample is carried out 
on a ** Hadfield’s Manganese ”’ steel plate, and by the use 
of a beater of the same material. If ordinary steel were used, 
chippings from this would be mixed with the ore and the 
sample would not be representative of the cargo. The sup- 
plier’s representative is present during all the sampling 
operations. When the analysis is ready for report the sup- 
pliers are advised, and if they also have completed the 
analysis the results are cross posted. 

The analytical work necessary in connection with the 
foundry and blast furnace is carried out in a separate labora- 
tory. The raw materials, coal, iron ore, limestone and 
moulding materials are analysed, and in the case of the latter. 
sieve tests and permeability tests are carried out. Frequent 
test samples for analysis are taken from the cupolas to check 
the charges and to ensure that correct material is being run 
into the moulds. Gas-fired rotary furnaces are used in pre- 
paring alloy irons and malleable castings, and the composi- 
tion of these materials is controlled by the laboratory. In 
the case of these furnaces an extremely rapid check is re- 
quired on the carbon content, and for this purpose a 
‘ Strohlein ’? apparatus is used. This is similar in opera- 


ing. 


ia 


tion to the usual combustion furnace. but the carbon dioxide 
evolved is estimated volumetrically in a special apparatus. 
This method enables a carbon to be estimated in five minutes 
Samples from the blast furnace casts are analysed and the 
pig iron stored in piles according to the results (graded to 
0.25 per cent. silicon). Samples of slag from the 
furnace are analysed daily to ensure correct running. 

Separate laboratories carry out the analyses necessary in 
connection with the running of the coke oven and by-products 
plant, and the power house. In the case of the 
gas and benzole analysis and tar tests are conducted. 


blast 


former, 

In the 
case of the latter, strict supervision is maintained by constant 
sampling of the water at all stages in its passage through 
the boilers. The necessity for this will be appreciated as 
steam pressures up to 1,250 lb. per square inch are used. 








The Laboratories of Cadbury 
Brothers, Ltd. 


Controlling the Standard of Cocoa Products 
ADBURY BROTHERS, LTD., were one of the first 


firms in the cocoa, chocolate and confectionery industry 
to recognise the importance of the application of the 
most up-to-date scientific knowledge in the preparation of 
The laboratories were 
founded in 1gor, the main object being to keep a strict over- 
sight of all incoming materials to see 


their various products. Journville 
that they were of a 
The materials examined 
include not only typical confectionery ingredients such as 


high standard and absolutely pure. 


cacao beans, sugar, milk, cream, honey, butter, but also 

various types of Wrapping materials, foils, ribbons, ete 

besides coal, lubricating oils, etc., for the factory. 
Maintenance of the 


° > 


standard and purity of purchased 
materials must always remain a very important section of 
the chemist’s work, especially in a food factory. As time 
passed the chemist was found increasingly useful in keeping 
up the standard of manufacture. 


watch being kept on its composition, and a large number 


This necessitates a careful 


of analyses have to be made to ascertain that the composi- 
tion is constant. On the chocolate side, the public have keen 
demanding ever smoother and smoother chocolate; hence it 
becomes necessary to control very accurately the fineness to 
which the sugar and cacao beans are ground. Over 120,000 
microscopic measurements were made in one year to check 
the smoothness. 

The section of the proved useful 
during the war when all kinds of difficulties had to be over- 
come; é.g., 


research laboratories 
the chemists assisted in running a drying plant 
to provide dried vegetables for the Army, and in running a 
refinery to provide pure sugar for the factory. It has been 
mainly occupied on improvements in scientific production, 
both of the raw material and the finished product, and in 
keeping level with all the latest advances in dietetics. The 
industry must look constantly to research for new develop- 
ments, which are essential because public taste is always 
improving, and in civilised countries is becomin 
As the work and functions of the chemists’ department 
increased it was found convenient further to sectionalise it 
The research laboratory continued to investigate fundamental 
problems, but only to the point where they are suitable for 
application in the factory. The developments laboratory takes 
over these ideas and helps engineers and technicians in 
seeing them translated into factory practice; the maintenance 
laboratory helps in keeping established processes running and 
in the maintenance of standards of production. The growing 
importance of bio-chemistry was recognised in 1920 by estab- 
lishing a bio-chemical laboratory. Here, for example, are 
tackled such problems as occur in the production of milk 
chocolate and ‘‘ Bourn-vita,’’ 
a number of valuable foodstuffs without injuring the flavour, 
nutriment or vitamins which these foodstuffs possess. 


fastidious. 


or 
o 


where the aim is to concentrate 








376 


The Chemical Age—A pril 25, 1930 


The Care and Use of Platinum Laboratory Apparatus 
By F. BRABY 
(Johnson, Matthey and Co., Ltd.) 


WO distinct types of platinum alloys are used for 
T laboratory ware. The most usual and_ generally 
satisfactory alloys are of platinum with about 0.4 per 
cent. of iridium, although recent research at the United 
States Bureau of Standards has disclosed the fact that 0.75 
per cent. of iridium greatly increases mechanical strength 
without any appreciably greater loss in weight during use. 
Platinum apparatus of platinum with up to 5 per cent. of 
rhodium has been used with varying degrees of success. In 
addition to an attractive appearance, their chief advantage 
over the iridium alloys is an increased stiffness and rigidity. 
On the other hand, there is no appreciable difference between 
the losses in weight of the alloys after prolonged ignition ; the 
rhodium alloy is more susceptible to flame marks and fusion 
stains than the iridium, assuming a dirty bluish-grey tinge. 


Intercrystalline Failure 


Unnecessary prolonged heating of platinum crucibles at 
high temperatures should be avoided as the crystal growth 
of platinum increases with the temperature. Prolonged heat- 
ing between 1,000° and 1,200°C. results in an extraordinarily 
If the vessel is not 
to be subjected to any severe temperatures, it may be con- 
siderably hardened by the addition of up to 5 per cent. of 
iridium. Both rhodium and iridium have a hardening effect 
on the platinum, at the same time decreasing the rate of 
crystallisation. However, if a crucible of higher rhodium 
or. iridium content is subjected to high temperatures for any 
considerable period, the crystal growth is far more marked. 
The natural outcome of this crystal growth is the appearance 
of cracks in the platinum vessel. 


intense crystallisation of the platinum. 


The cause of this intercrystalline failure is rather obscure, 
and is probably not due to one but several reasons. Inter- 
crystalline corrosion caused by the ultimate segregation at 
the crystal boundaries of original impurities in the platinum, 
or of contaminative compounds formed during use combined 
with internal stiesses and repeated handling with the tongs, 
are causes of this type of failure in platinum crucibles. 

It can be avoided to a certain extent by the observation of 
a few simple precautions. Flatinum crucibles should never 
be placed when hot upon a cold metallic surface but upon 
some refractory material. If the crucible is placed when 
hot upon an iron surface, small inclusions of iron oxide are 
invariably picked up and are bound to cause trouble sooner 
or later, due to the liberation of the oxvgen at about 1,200° C. 
and the combination of the iron with the platinum. It is 
important to observe what compounds are likely to be formed 
when carrying out fusions in platinum crucibles. Substances 
such as sulphates and phosphates should not be heated in 
the presence of organic compounds. These are reduced to 
phosphides and sulphides, both of which readily attack 
platinum at high temperatures with the formation of platinum 
phosphide and sulphide at the crystal boundaries, causing not 
only embrittlement and cracking of the alloy, but also a 
premature fusion at parts of the crucible or dish. 

Platinum apparatus should always, as far as possible, be 
heated under oxidising conditions. Platinum can be heated 
up to its melting point in air or oxygen without oxidising. 
It can also be safely heated in atmospheres containing nitro- 
gen and its oxides, bromide and iodine vapours, hydrogen and 
carbon dioxide. Highly carburetted gases seriously embrittle 
platinum due to the formation of platinum carbide. Hence 
platinum crucibles should never be heated in the reducing 
flame of the bunsen, whereby not only is the brittle carbide 
formed, but the hydrogen of the flame diffuses through the 
platinum and reduces any oxides present. This latter point 


should especially be borne in mind when heating oxides of 
lead, tin, zinc, bismuth, silver, gold or copper. Chlorine and 
volatile chlorides also attack platinum, platinous chloride 
heing alternately formed and decomposed, until the metal is 
reduced to a mass of crystals. When heated in ammonia the 
surface of the platinum is blackened, becomes porous, and 
finally develops a coarsely crystalline appearance. Heating 
in sulphur dioxide results in the formation of a film ot 
platinous sulphide on the surface. 

The action of any single acid on platinum is comparatively 
negligible. Hydrochloric acid in the presence of various 
oxidising agents attacks platinum when heated. Concentrated 
sulphuric acid and phosphoric acid have comparatively little 
action, but aqua regia dissolves platinum readily. 

Fused alkali, alkali -chlorides, -oxides, -peroxides and 
-hydroxides, all attack platinum to some extent. The action 
of fused nitrates, although at no time very considerable, is 
intensified by the presence of alkali hydroxides or carbonates. 
Platinocvanides are formed with fused cyanides. Molten lead, 
tin, zinc, bismuth, silver, gold or copper 
platinum to form low-melting, brittle alloys. 
should therefore be 


combine with 
These metals 
Selenium, tellurium, arsenic 
and antimony all combine readily with platinum, and a harm- 
ful effect is produced by the action of silica, borax, silicates, 
alumina above 1,600°C., and by lead and bismuth oxides above 
1,250°C. 

There are occasions, of course, when the platinum vessel 
has to be heated under reducing conditions, as in the deter- 
mination of volatile matter in fuels, where a reducing atmos- 
phere is essential to prevent any loss of fixed carbon. The 
carbonaceous matter, in the determination of ash in coke, 
coal, etc., should be burnt off in air at the lowest possible 
temperature. In these determinations the platinum is bound 
to be contaminated fairly considerably, but the harmful 
effects can be minimised by keeping the temperature as low 
as possible. 


avoided. 


Common-sense Care. 


Owing to their comparatively small attack, sulphuric acid, 
hydrofluoric acid, nitric acid and hydrochloric acid can be 
successfully evaporated in platinum dishes. The three first- 
named acids, however, not be evaporated in the 
presence of halides. Hydrochloric acid should be evaporated 
in the absence of oxidising agents, otherwise chlorine is 
evolved with consequent damage to the platinum vessel. 

Fusions in platinum crucibles can be quite safely carried out 
with alkali -carbonates, -nitrates, -nitrites, -borates, -meta- 
phosphates, -bifluorides, -bisulphates and alkaline earth 
chlorides. There is a slight loss of platinum on fusion with 
sodium carbonate and a heavier loss with a fusion mixture 
of sodium nitrate or nitrite and sodium carbonate. This loss, 
however, rarely exceeds 1-2 mg. Alkali chlorides or alkaline 
earth chlorides do not attack platinum at all in a neutral 
atmosphere, but chlorine is liberated on heating in air above 
1,000° C., and above 700° C. the alkali bisulphates also attack 
platinum to a small extent. 

Ordinary common-sense care and cleanliness with platinum 
apparatus cannot be over-emphasised. Platinum can_ be 
cleaned and polished very satisfactorily by fusing potassium 
bisulphate in the crucible or dish, boiling in water, and finally 
polishing with moist sand. Sodium amalgam is also used for 
the rapid and simple cleaning of platinum vessels. The 
mercury of the amalgam absorbs any impurities and can 
easily be wiped off with a cloth. All platinum laboratory 
ware should be cleaned, polished and placed in box-wood 
formers immediately after use. The increased length of life 
and retention of shape thus obtained repays this trouble. 


should 
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Mr. C. J. D. Gair 


OCUSSING the rays of past experience in spectroscopy 

on the future, one can see many ways in which this com- 

paratively new branch of science may serve the industrial 
chemist. This prospect opens up with an excellent array of 
equipment which is available, and with an ever-increasing 
information derived from experience which 
accumulated during the past twenty-five years. 

Spectroscopy has always been associated with the detection 
of minute quantities, but not so much as it deserves with the 
idea of the complete elemental analysis of a very small 
quantity such as a single milligram or even a small fraction 
of a milligram of the material under investigation. This is 
a factor of prime significance which will be appreciated more 
and more in the future, in metallurgy, biology, etc., wherever 
a single filing or the minimal ash of some pathological tissue 
calls for inquiry. In modern views the significance of very 
small proportions of accessory elements, whether occurring as 
impurity or as deliberate additions, demands attention. 
lrregularity of the tint in a pottery glaze or in a textile, or 
of some other quality in colour is frequently engendered by 
minute traces of some unsuspected constituents, which in days 
gone by would remain shrouded in mystery. To-day their 
importance is realised, and both their nature and their 
quantity may be ascertained spectroscopically. 

Micro-chemical analysis is now a rival, but it is improbable 
that the spectroscopist has anything to fear from the micro- 
chemist with regard to metallic elements, although the latter 
has the advantage in respect of non-metallic radicles. As yet 
they eye each other with some jealousy, but they will ere long 
co-operate in rendering complementary service. 

On the qualitative side the spectroscope, but especially a 
modern quartz spectrograph, is likely to remain without any 
rival whatever in examining substances for unsuspected 
elements. These reveal their presence by lines in the spectrum 
photograph irrespective of the will or the intention of the 
operator; his part is merely to track out the various lines in 
the spectrum, either by wavelength or by a comparator, and 
so discover the intruders. This is often of great value when 
examining a competitor’s products, whether of home or of 
foreign origin, and has cheered the careful investigator with 
many fruitful surprises. In contrast, the chemist sets out to 
find specified elements, and he may fail to include the respon- 
sible member in his search. 


mass of has 


There is no doubt that while there is still a great deal to 
be learnt on the qualitative side, it is quantitative spectroscopy 


Mr. C. 


HE future of spectroscopy 
opinion, largely dependent upon the attitude of the 


educational authorities. Let us consider this rather chal- 
lenging statement. At the present time, as far as I am aware, 
there is xo metallurgical department of any university or 
technical college which provides students with facilities for 
handling spectrograph or spectrometer in the course of their 


in this country is, in my 
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Possibilities 
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which fires the imagination of the spectrum analyst in these 
days. A fairly high degree of precision has already been 
attained by certain methods. The spark method for metals, 
and the arc method by the ratio quantitative system for ashes, 
water residues and other materials not in the metallic state, 
are sufficiently well developed to give similar results in the 
hands of various workers (‘‘ Analyst,’’ 1935, 60, 3). Results 
varying by no more than 5 per cent. are commonly attainable 
with care, and still closer approximations under more exact- 
ing conditions. This tolerance applies to large and small 
quantities alike. Hence, quantitative spectroscopy is not 
likely to displace the gravimetric chemical method where 
large proportions are under assay, especially with elements 
capable of precise determination; but when the quantities are 
small, the tolerance of 5 per cent. is less than that experienced 
in most chemical assays; for example, 0.01 + 0.0005 per cent. 
The spectrographic method has always the advantage that the 
lines of the element under assay are never confusable with 
those of some other element, a weakness ever to be feard in 
colorimetric work. 

It is certain that one application of spectroscopy in the 
future will be to control the purity of precipitates obtained in 
chemical work. It-would be a surprise to many to know how 
often corrections are required with regard to precipitates 
obtained even under the most approved methods of chemical 
analysis, especially in groups of similar metals, whether 
heavy, ferrous or earthy. In many cases ‘* doctors disagree ”’ 
in their gravimetric determinations only because their pre- 
cipiatates are either impure or incomplete, and they would be 
brought to agreement by spectroscopic adjustment of the 
piecipitates. 

Spectroscopy must always be a subject of special practice, 
just as is bacteriology or organic synthesis. When it is 
recognised that spectroscopy is as distinct from ordinary 
laboratory practice as is bacteriology, one may hope to see far 
greater and more permanent progress. It is becoming a 
necessary departmental study in many establishments, where 
it is recognised as a specialist’s practice; nevertheless in some 
laboratories a passing acquaintance of the subject may become 
useful within certain limits. 


it is Winning its Way 


studies. Spectroscopy forms no part of the curricula of the 
vast majority of the great centres of learning, and though 
occasionally a research student may be allowed the use of 
suitable instruments for special work, these are not furnished 
for the ordinary courses of instruction. Surely an extra- 
ordinary state of affairs in a country renowned the world over 
for steel and alloy manufacture! 
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Some thirty years ago in my student days at a certain well 
Known technical college in ancient Bunsen- 
no little trouble, be ex- 


London, an 
Nirchofi spectroscope might, attel 
humed trom the 


dust of ages and set upon the bench for the 


cccupants ot the chemical Jaboratory to wonder at. Atter 
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the industrial application of these methods has been carried 
out by I.C.1. Metals, Ltd. All the time the British Isles are 
waiting for the education authorities to recognize the existence 
of these instruments of precision, new uses are being found 
for them by those’ who value. AS a 


realise their 





removing various chemical and physical deposits from slit recent example, perhaps the work of H. Lundegardh is the 
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tables of spectra intro 


duced into almost 


every textbood on in- 


chemistry be- 


OTVan»nle 


tore the war. the 
average chemist would 
pe even less interested 


than he Is In line emis 


ion and its relation 


ship to coloured mat 
ters. and the valuable 
assistance afforded 11 


qualitative chemica! 
analysis, the spectrometer should be in constant use in every 
school and college laboratory throughout the land. 

Not to labour this side of the question however, it is, of 
course, obvious that to make a good spectroscopist you must 


catch him young because early training begets an interest, 
which passing years cannot dim, and a facility in manipulation 
and interpretation not so easy to acquire in later life. 

But at this stage the reader may exclaim. ‘Perhaps, after 
all, the spectroscope in the laboratory is not worth while, and 
Now the 
reply to this is twofold, for there are two kinds of laboratory 
and the 
laboratory. Are research chemists using the spectrograph and 
| that is the first question. A search 
of the leading technical and scientific journals supplies the 
answer. Scientific papers published during the years 1934 and 
1935 gave the following: 53 references to large quartz spec- 
trographs, 95 references to medium quartz spectrographs, and 
33 references to small quartz spectrographs of one firm’s manu- 


facture alone. 


the whole question up to now has been begged.”’ 


to be considered—the research laboratory works 


allied optical apparatus ? 


These numbers steadily increase from year to 
vear and indicate clearly the value set upon spectroscopic 
methods in the elucidation of involved chemical and physical 
problems. 
lurning to the works laboratory one finds a similar state of 
and did space but permit numerous instances could 
be adduced to show the increasing use of this technique ‘n 
One instance alone must suffice, but it 
The British Non Ferrous Metals Research 
Association, with a view to encouraging the wider adoption 
of spectrographic methods by metallurgists for routine testing 
and the control of material, have made systematic investiga- 
tion of the subject for some years past. The results are pub- 
lished from time to time both in the Journal of the Institute of 


Metals and their own Monograph No. 2. Valuable work on 


allalrs, 


many vereat works. 


is a very good one. 





Apparatus for spectrographic investigations as set up in the labora- yy 
tory of Professor H. Lundegardh. ’) 


venerally realised that 
he employs spectro- 
graphic methods _al- 
most exclusively. Not 
satished with the exist 
ing technique he de- 
vised a one. He 
discarded excitation by 
either arc or 


new 





spark 


and made use ot an 
acetylene-air tlame 
into which was intro- 


‘ atomised ”’ 
solution of the 
stance 
tion. 
with 


duced an 
sub- 
under examina- 
A special burnet 
platinum-iridium 
top was devised and 
electrically - operated 
shutter 


whereby cor- 
rect timing of expo- 
sures could be made. 


the photographic den- 
-1ty of selected spectral 





lines in a series of ex- 
posures was measured 
microphotometer. 

The work in itself is a 

clear indication of the 
reality of that which I have urged, and the reader will find full 
details in Lundegardh’s ‘‘ Die Quantitative Spektralanalyse 
der Elemente ”’ (Part II). . 

To sum up, it may be said that despite adversity (not without 
its uses) the spectroscope is definitely winning its way in 
science and industry, but like the promise of spring, progress 
would be considerably facilitated if certain nipping winds 
veered into a more genial quarter. 





Tar Distillers at Dinner 
Major A. G. Saunders Elected President 


MAJOR A. G. SAUNDERS was elected president in succession to 
Mr. J. Reginald Lane at the annual meeting of the Associa- 
tion of Tar Distillers on Tuesday, and was warmly welcomed 
at the annual dinner at the same evening at the Cafe Royal, 
london, over which Mr. Lane presided. 

Captain H. Crookshank, Secretary for Mines, was the prin- 
cipal guest and responded to the toast of the visitors. The 
mining industry, he said, was going through grievous times, 
and anything the tar distillation industry could do to further 
the interests of the miners was therefore to be encouraged. 
The Mines Department had many reasons to be thankful to 
the Association of Tar Distillers, which was always willing 
to give the Department any information it required, and in 
return he wished it continued prosperity. 

Captain J. Sandeman Allen and Captain C. 
responded for the visitors. 

Major F. C. Cook proposed the toast of the Association, to 
which the retiring president replied, and the last toast of the 
evening was that of the secretary, Mr. J. Davidson Pratt, and 


his staff, proposed by Mr. W. J. U. Woolcock, and responded 
to by Mr. Davidson Pratt. 





Lloyd also 


April 25, 1936—The Chemical Age 


379 


The Technique of Fluorescence Analysis 


By J. A. RADLEY, M.Sc., A.I.C. 


HE wide-spread interest shown in the last few years in 

the subject ot fluorescence analysis is amply demon- 

strated by the large number of papers that have appeared 
in a comparatively short space of time; in this article it is 
proposed to outline in brief the technique employed in this 
branch of analysis. 

As is well known, the method rests on the fact that exposed 
to ultra-violet radiation many substances transform the energy 
into visible light or ‘‘ fluoresce.’’ The source of ultra-violet 
light may be the sun, or, for laboratory work, an artificial 
source such as a carbon arc or mercury vapour lamp. ‘The 
latter is more favoured in some laboratories owing to the less 
heat evolved, the smaller amount of visible light emitted, and 
the absence of fumes. ‘The carbon arc is, however, better fo1 
microscopical work as a point source is required. The visible 
light from the lamp is cut off by means of a dark filter of 
nickel oxide glass, and the spectrum of the radiation emitted 
is preferably ascertained by photography, using a quartz 
spectrograph. ‘This is necessary in accurate work, as radia- 
tion of different wavelengths gives different fluorescence 
phenomena with the same substance and the dark filters, even 
from the same batch, are not always uniform in characteristics. 

With a mercury vapour lamp the intensity of the light 
emitted falls with time, and if empirical standards are set up 
at the beginning of a long series of experiments, they may 
show an appreciable error after the lamp has long been in 
use. The actual running time of the lamp should be entered 
in a log-book at the end of each run, and after the lamp has 
been used for some goc to 1,200 hours the intensity should be 
checked every 200 hours. 


Checking the Intensity of Light 


fhe chemical and physical methods of checking the 
intensity has been dealt with fully elsewhere, and is readily 
available (Radley and Grant, ‘‘ Fluorescence Analysis in 
Ultra-Violet Light,’’ 1935), so that only a brief outline is 
given here. The Bordier actinometer consists of a paper 
impregnated with a 20 per cent. solution of potassium ferro 
cyanide, which, on exposure to ultra-violet light, darkens, 
and the intensity of colour is compared with a standard set 
of papers. Paper impregnated with o-nitrobenzaldehyde and 
litmus has been patented by the Eastman Kodak Co., whilst 
for radiation of wavelength less than 3130A a paper impreg 
nated with p-phenylene diamine nitrate can be used. 

The more accurate and important methods are those of 
L. Hill and Eidnow, using the fading of methylene blue in 
aqueous acetone solution; Mackenzie and King’s using the 
decomposition of carbon tetrachloride with a consequent 
liberation of iodine on the addition of potassium iodide 
solution, the uranyl salts-oxalic acid reaction, examined in 
detail by Moss and Knapp (‘“ J. S. C. I.,”’ 1925, 44%, 453) and 
others, in which the oxalic acid is decomposed in an irradiated 
solution containing uranium salts is estimated, and, finally, 
the decomposition of potassium nitrate into nitrite under the 
influence of the rays, which was tully investigated by Gillam 
and Morton (‘* J. S. C. I.,’’ 1927, 46, 415). 


Qualitative and Quantitative Analysis 


These methods are convenient, and although each reaction 
has a region of maximum sensitiveness for one particulal 
spectral range, for measurement of the intensity of the radia- 
tion for analytical work the last four methods are sufficiently 
accurate and give excellent results. 

The methods used in fluorescence analysis can be grouped 
into two classes, qualitative and quantitative. We will deal 
with them in this order. The substance may be placed 
directly in the ultra-violet light and the type, colour and 
intensity of the fluorescence noted. The effect of various 


solvents, and of varying the fH value of the solution, gives 
valuable information. The containers for liquids should be 
of quartz or Kavalier glass, or any other nonfluorescent glass 
which transmits ultra-violet light. Solids should be fractured 
and the break examined in the rays in order to compare the 
fluorescence of the fresh surface with the old exposed surtace. 
This fresh surface can be spotted with dilute acid or alkali, 
and with water, and any change in fluorescence noted. 


Examination of Powders and Liquids 


Powders are examined by putting them in the rays in non- 
fluorescent paper containers or those made from cellophane, 
and the effect of comminution and blowing the powder on to a 
damp filter paper should be observed. White inorganic salts, 
showing no fluorescence when perfectly dry, show a bluish 
fluorescence in the damp state. Wauth a solution the more 
concentrated it is the less the fluorescence extends down the 
tube, but the greater is the intensity of fluorescence at the 
surface, and oils may be examined by pressing a drop between 
two microscope cover slips or allowing it to run down a sheet 
of nonfluorescent glass backed with black paper. On boiling 
the liquid the colour of the fluorescence of the body of the 
liquid and of the condensed drops on the side of the tube 
should be noted. 

Another valuable method 1s to treat the suspected substance 
with chemical reagents so as to produce products with dis- 
tinctive fluorescence colours, similar to the old ‘‘ fluorescein 
test ’’ for phthalic acid. For example, malic acid treated with 
resorcinel and sulphuric acid, and neutralised with sodium 
hydroxide, gives a product having a brilliant blue fluorescence 
ia solution. Citric and aceto-acetic acids also show a similar 
reaction, whilst the various sugars are readily differentiated 
by specific tests. The sensitiveness of the method is shown by 
the following figures :—Aesculin is detectable at a dilution of 
one part in 10'° parts of water; urobilin, 
* (sulphuric acid). 


6. ra 
1:10 5 quinine, 
Ls 0.5 x 10 


Capillary Technique 


A valuable method is that of capillary analysis in which the 
substance is dissolved in acid, alkaline and neutral solutions, 
and the end of a piece of filter paper dipped into each and 
leit until the liquid, rising by capillary attraction, is in 
equilibrium, The paper should be cut in the wire direction 
and the humidity of the surrounding air rigorously controlled, 
freedom from air currents in the neighbourhood being essen- 
tial. The strips are examined under the lamp and the 
fluorescence colours noted and compared with known 
standards prepared by the same method and under the same 
conditions. The papers show fluorescence bands across their 
width, and these zones can be cut from the piece, the substance 
impregnating it, extracted, and examined by chemical 
methods. Refinements of the above methods can be intro- 
duced by the use of the microscope, the substance being 
examined both by transmitted and reflected light. By the 
use of standard solutions, measuring the intensity of the 
Huorescent zones and their distance from the immersed por- 
tion, figures are obtained which may be plotted against each 
other, z.e., intensity against distance of zone from the fixed 
point on the strip. In the accompanying chart the intensely 
coloured zones on a strip are represented by the curve B—C, 
the curve being that for an oil dissolved in ether. 

It is interesting to notice that oils tend to show a deeper 
coloured fluorescence on ageing and exposure, the colour of 
the fluorescence turning yellow; even mineral oil shows this 
effect. When very dirty or deeply-dyed materials are stained 
with oil, the latter often shows no fluorescence owing to the 
masking effect of the other substances present. Spotting the 
cloth with a solvent assists in the detection of oil, the solvent 
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spot being ringed round by a fluorescent halo which shows 
the original fluorescence colour of the o1l unless excessive 
ageing has taken place. 

Microscopy, using filtered ultra-violet light, often gives 
valuable results and can be carried out using transmitted o1 
reflected light. Wuth transmitted light the condenser system 
must be made of quartz, and the eyepiece fitted with a filter 
to cut out the ultra-violet radiation which might damage the 
eye. For photomicrography the lenses of the microscope must 
be of quartz if a full range of the technique is to be exploited. 
The medium may be fluorescent or non-fluorescent, according 
to the particular examination on hand, both types of medium 
possessing certain advantages in various Classes of work. One 
technique that is becoming increasingly used in that making 
use Ol] 


‘secondary fluorescence.’’ 7.é.., 


after examining the 





Left. 
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against the intensity of fluorescence it produces, these curves 
giving useful information on the previous history and pro- 
cessing of the paper, etc. 

The Guild colorimeter has 
MacLennan (‘f Biochem. Journ.,”’ 
the fluorescence 


been used by 


1925, 22, 


Morgan and 
1514), to examine 
margarines. The 
fluorescence colour is obtained in terms of percentage of red, 
blue and green, readily duplicated by 
ditferent workers and recorded in graphical or tabular form. 
Step photometers have been widely used, the fluorescence of 
the sample being matched against a standard white plate 
viewed through red, green and blue filters, the Helmholtz- 
Koénig triangular colour diagram being used to assess and re- 
cord the quantitative data so obtained. 


colours of butter and 


the results being 


The purification of 
organic substances has been followed by several workers, who 


rs — Ss W 





Rhodamine B dyed on (C) mordanted cotton ; (S) silk and (W) Wool. Right.—Corresponding Luminograms. 


(By courtesy of ** The Industrial Chemist”’; photograph taken by Lt.-Col. W. R. Mansfield.) 





1. as 
Effect Threads and Mould Growth. 
effect threads, 


3. Cotton fabric, daylight. 


1. Corset cloth in ordinary light. 





2. The same in ultra-violet light, showing rayon 


4. The same in ultra-violet light, showing mildew. 


(Photographs taken by J. M. Preston.) 


The above luminograms are reproduced from ‘‘ Fluorescence Analysis in Ultra-Violet Light,’’ by J. A. Radby, M.S.C., 
A.I.C., and J. Grant, Ph.D., M.Sc., F.1.C. Chapman and Hall, London, 1935. 


fluorescence of the object itself it is stained with various 
fluorescent dyestufis and re-examined, different tluorescence 
colours often being shown by the same dyestuff on various 
materials. The method has proved of great value in biology, 
the paper, textile and leather industries, for the examination 
of different fibres and tanning agents, and in other branches 
of science. 

The value ot photography In making permanent records and 
bringing out hidden details suggests its use in fluorescence 
analysis. Photographs may be taken, of the same object, in 
daylight, of the tluorescence light and of the ultra-violet 
light reflected from the object. To photograph the fluorescence 
light the object is irradiated, and a filter to cut out reflected 
ultra-violet light is placed in front of the lens of the camera, 
a cell solution of 
admirable for the purpose. 
violet 


containing a sodium nitrite serving 
To photograph the reflected ultra- 
light the object is irradiated with the total radiation 
of the lamp and the dark filter from the lamp placed in front 
of the camera Jens so that only ultra-violet light enters the 
camera. In this case the lens must be of quartz and the plates 
may be sensitised to the ravs by immersion in a solution of 
aesculin, or other suitable fluorescent agent, and drying. 

On the qualitative measurement of fluorescence the output 
of papers has been small. S. Judd Lewis has carried out some 
excellent measurements of the intensity of fluorescence of 
papers and carbohydrates irradiated with different wave- 
lengths of light (“‘J. Soc. Dyers and Col.,’’ 1918, 34, 167; 1921, 
37, 2013 1922, 38, O68: 1924, 40, 29 and 111), characteristic 
curves being obtained on plotting the exciting wavelength 
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Intensity curve for Capillary Strip. 


studied the fluorescence using a spectrophotometer, charac- 
teristic curves being obtained for different compounds, and 
appreciable alteration in the maxima of the curves being 
noted in the presence of impurities. 

The above notes are necessarily very brief owing to the 
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wide scope of the subject and the limited space available, but 
it is hoped that enough has been said to show the value of 
the method in the different branches of industry and science, 
some twenty different branches of which already have a 
copious literature on the subject. One warning must be 
sounded, however. Used with care, very valuable informa- 


. 
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tion can be obtained, which would not be available other- 
wise, but the results given by the test must be interpreted in 
the light of other chemical and physical data before express- 
ing an opinion on a problem; the lamp only supplements the 
results obtained by other methods and does not replace such 
methods. 








Modern Special Reagents for Analysis 


By W. C. JOHNSON 
(Chief Chemist, Hopkin and Williams, Ltd.) 


URING the past few years many organic compounds 

have been investigated and recommended for use as 

analytical reagents. Whilst there is little doubt that 
a considerable number will fail to pass the test of time, as 
far as general use is concerned, there are those which have 
already become definitely established as the best-known re- 
agents for their particular purpose. Dimethylglyoxime is 
perhaps the best example, though now of thirty years’ stand. 
ing as a generally adopted reagent for nickel. 8-Hydroxy- 
quinoline is a more recent discovery from the analyst’s point 
of view and has already found general acceptance as a re- 
agent for the determination of aluminium, magnesium and 
certain other metals. Such successful reagents offer advan- 
tages in respect of specificity, accuracy, convenience and time 
economy over the methods which they replace. 


Gravimetric Reagents 


The reagents may be classified broadly into two groups. 
l-irst, we have the class of which the two mentioned above 
are examples. These yield insoluble precipitates with metals 
under appropriate conditions. The insoluble metallic com- 
pounds are usually of the co-ordination type and are 
characterised by their stability and definite constitution. This 
class includes a number of oximes. Besides dimethylglyoxime, 
salicylaldoxime, benzil dioxime and furil dioxime have been 
proposed for the determination of nickel. The latter is 
claimed (Harwood and Theobald, ‘‘ Analyst,’’ 1933, 58, 673) to 
be capable of detecting nickel in a 1 in 6,000,000 concentra- 
tion, and, therefore, to offer particular advantage when minute 
traces of this metal are to be determined. Salicylaldoxime 
and 
copper, whilst q-nitroso-8-naphthol is a 
reagent for cobalt. The oximes, by virtue of their high sensi- 
tivity, and in many cases the bright characterestic colours of 
their compounds, find frequent use as very sensitive reagents 
for the detection of the various metals. 

8-Hydroxyquinoline may be classed as a gravimetric reagent 
and is frequently used as such giving crystalline precipitates 
ot very low metal content. The aluminium compound, for 
example, is a light yellow crystalline precipitate of empirical 
formula Al (C,H,ON), and contains 5.87 per cent. of the 
metal. When, however, the determinations are carried out 
with a frequency which merits the preparation of the necessary 
solutions a volumetric determination of the combined 
hydroxyquinoline in the moist precipitate is convenient and 
may be at least as accurate as the slower gravimetric method. 
The titration is carried out with a standard solution of 
potassium bromate—the method of Koppeschaar, which is of 
general application to phenols. As a result of the low metal 
content of the hydroxyquinoline-metal compounds together 
with their low bromination equivalents, remarkably small 
volumetric factors are used. The consequent high sensitivity 
of these methods has commended the reagent for micro- 
analytical methods, and several papers have been published 
on its use in determination of magnesium in blood (Greenberg 
and Mackay, ‘‘ J. Biol. Chem.,’”’ 1932, 96, 419). 8-Hydroxy- 
quinoline has actually been applied to the determination of 


a-benzoin oxime have also proved good reagents for 
well-established 


as Many as twenty various metals, but finds most common use 
in the separation and determination of such metals as 
magnesium, zinc and aluminium, after removal of the heavie1 
metals. 

Of other precipitating reagents two have been recommended 
for sodium determination, namely, dihydroxytartaric acid and 
zinc uranyl] acetate. It must be agreed, however, that no very 
satisfactory reagent specific for sodium is yet available. Both 
of the above-mentioned reagents require a rather special 
technique on account. of the appreciable solubility of the 
sodium salts, except under the specified conditions. Sodium 
dihydroxytartrate is precipitated from ice-cold solution and 
titrated with standard potassium permanganate solution. Zinc 
uranyl acetate is generally to be preferred, and nickel urany] 
acetate 1s a Satisfactory alternative. In both these cases, how- 
ever, it is necessary to use a solution of the reagent saturated 
with the sodium triple salt at the temperature at which the 
determination is carried out. The triple salt of sodium 
uranium and zinc or nickel is dried and weighed, or titrated 
by one of the several methods which have been described in 
the literature (‘‘ Z. anorg. Chem.,’’ 1931, 154). The 
uranyl acetate methods for sodium possess the advantage 
mentioned in the case of 8-hydroxyquinoline, that very smal! 
conversion factors are employed, by reason, in this case, of 
the high atomic weight of uranium. 

Sodium 6-chloro-5-nitrotoluene-3-sulphonate has proved a 
satisfactory reagent for potassium, and may be used to pre- 
cipitate this element in presence of most common cations with 
the exception of ammonium and barium. 


2 
202, 


A Satisfactory Reagent for Cadmium 


The need for a satisfactory reagent for cadmium has long 
been recognised, and several organic reagents have been pro- 
posed during the last few years for the determination of this 
metal and its separation from zinc and other metals. Ally] 
iodide hexamine, #$-naphthaquinoline and phenyltrimethy]- 
ammonium iodide have been recommended by various workers 
(Pass and Ward, ‘ Analyst,”’ 1933, 58, 667). The latter 
reagent is perhaps to be preterred from considerations of 
accuracy and convenience. ~The cadmium phenyltrimethy]- 
ammonium iodide complex is precipitated under appropriate 
conditions, and the iodide ion titrated, after dissolution in 
hydrochloric acid, by means of standard potassium iodate 
solution, the reaction during titration depending on the forma- 
tion of iodine cyanide. 

Quinaldinic acid has recently become available, and is also 
recommended (‘‘Z. anal. Chem.,”’ 1933, 95, 400; 1935, 700, 324), 
for cadmium determination as well as for zinc and copper 
under different conditions. The methods are purely gravi- 
metric, and the procedure simple, but the reagent is at present 
rather costly and hardly represents an economical proposition 
unless the user is prepared to decompose the precipitated salts 
with hydrogen sulphide and recover the reagent. The latter is, 
however, quite a simple procedure. 

Another reagent deserving mention is phenylarsonic acid, 
which precipitates stannic tin even from fairly strongly acid 
solution, and is specific for this metal in absence of thorium 
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and zirconium Pha compouna ot tin with the acid 1s 


, j . } 
separated and strongly ignited, the tin being finally weighed 


’ | } | . ° . 1 
as Stannic OXN1CC, Lhe reagent Nas been successtully applied 


ta the analysis of arlous bronzes and 


l. Amer. Chem. a abe 1922, 55; 


) 


(Craig Chandlee, 


9945 


(‘olorimetri reagents al\t QO} considerable Importance 11) 
microanalytical problems and in the detection and determina 
tioh oO} foodstufts 


water, and 1n 


undesirable impurities 11 and drinking 


bioc he 11 al analy Sis 
Colorimetric Reagents 


Miuch interest has centred around the determination ol 


traces of aluminium, particularly since the widespread intro 


} 


duction of this metal in the torm ol cookine utensils, both on 


the domestic and industrial scales. A number of organic com 


pounds, mostly davestuits. have at various times heen proposed 


1O!1 this purpose, the application depending on the production 


of a highly-coloured lake with aluminium hydroxide. Ot 
these, the one which has found by tar the most tavour 1s 
aluminon,. the ammonium salt of aurine tricarboxyli acid. 


which forms a bright red colour under suitably controlled con 


ditions ol hydrogen ion concentration with 


quantities ol 
\ complete technique 
colorimetri 


aluminum down to 0.000; milligrams. 
has been designed LO} 


Lampitt and Sylvester, 


quantitative procedure 
Othe 
magneson, an azo dye, employed 


maenesium, 


\nalvyst,”’ I932, 5/7; 41d). 
lake-forming reagents are 
for the 


detection 


detection of and quinalizarin tol the 


and colorimetric determination of hervllium. 


Traces of Copper and Iron 


Copper is generally determined colorimetrically by means 
diethyldithiocarbamate_ o1 acid. The 


former is a remarkably sensitive reagent, readily yielding a 


of sodium rubeank 


colour with copper when the latter is present to the extent of 


only one part in one hundred millions of water. The colou 
obtained is of a golden brown tint? The compound 
is only very slightly soluble in water, and in dealing 


colorimetrically with all but the most minute traces of coppel 


it is advisable to extract the compound with an organic 
solvent, such as carbon tetrachloride, in which it forms a 
clear coloured solution. 

kor iron, at least three reagents deserve mention. 


reacts with ferric 
iron giving a green colour and is readily adapted to colori 
metric work. 


7-lodo-8-hydroxyquinoline-5-sulphonic acid 
Thioglycollic acid has been found a very satis- 
factory and sensitive reagent yielding a pink colour with iron 
in either ferric or ferrous condition. Ferric iron is actually 

the acid, and the resultant colour is due to ferrous 
iron. It should be 


do not follow 


reduced by 
noted that the indications with this reagent 
3eer’s Law in that increasing concentration of 
iron results in more than the corresponding increase of colou 
(private communication trom Mr. R. LI. Rees, of the London 
This tact course, be into 
account when employing a colorimeter of the plunger type. 
a “-Dipyridly is a reagent of fairly recent introduction, and 
ln spite of its high cost has come into considerable use. 


Power Co.) 


must, oO! taken 


Detection of Lead in Foodstuffs 


(he detection and determination of lead is a matter of 
importance in pharmaceutical chemistry and the analysis of 
toodstutis. A reagent of almost unique type has been applied 
separation of this element. Diphenylthiocarbazone 
combines with lead yielding a compound soluble in chloro- 
form. The reaction is practically specific for lead and may 
be utilised for the complete extraction of this metal from 
solutions which contain it. 


to the 


After evaporation and destruction 
matter the lead may be determined by the usual 
r colorimetric sulphide methods. 


of the organic 
eravimetric ¢ 


The procedure 
has been adopted for the examination of medicinal dyestuffs 
in the British Pharmacapoeia and the Pharmaceutical Codex. 

The work of Stock (** Z. angew Chem,”’ 1926, 39, 461, 1920, 
f/2, 284, 1929, 42, 429) on the poisonous properties of mercury 
vapour, and dust containing mercury, is of importance to all 
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handle this substance. 
largely employed for the 
amounts of mercury, whilst a recent paper of N. Straftord 
(THE CHEMICAL AGE, 1936, 34, 328) recommends the use ol 
p-dimethylaminobenzal-rhodanine. 


who trequently Diphenylcarbazone 


has been detection ol minimal] 


Many of the methods mentioned above are of too recent 
With 
the exception of Mitchell and Wards ‘‘ Modern Methods in 
Quantitative Chemical Analysis ’ 
still to be found only in 
‘‘Organic Reagents for Metals”’ 
“The B.D.H. 
Delicate Analysis.’ 
von Tipfebreaktionen 


introduction to have become text-book chemistry as yet. 


the eeneral treatment 's 
industrial publications such as 
(Hopkin and Williams, Ltd.) 
‘Spot’ Tests and 
‘Quantative Analyse mit Hilfe 


and 300k of Reagents tor 

Feigl’s 

’ deals with the specialised application 
Spot 


of certain of the reagents to the technique. 








British-Made Balances 
Aperiodic Devices Give Speedy Weighings 


[HE British analytical balance is coming into its own. For 
vears the Continental product justifiably held a very promin- 
ent posiiion: it had the confidence of the user, and this con- 
fidence was not misplaced. Further, there was very little, 
apart from these foreign balances, for the user to contemplate. 
It was not unnatural therefore that the impression was created 
that to all intents and purposes, with perhaps individual ex- 


ceptions, there were no others. Atter the war an increased 
This did not 
affect the quality of them, but it did cause the British manu- 


; 


tariff was placed on these foreign balances. 


facturers to realise that here was really a chance to “ get in,’ 
and to compete more easily on price. 

To-day we have British balances, of moderate cost, with 
excellent materials and first-class workmanship, which wil] 
compare favourably with their foreign rivals. The one big 
dificulty remains. still do will not, realise 
that there are these other balances cn the market to-day— 
balances produced in this country, but our own people, with 
our own capital. 


Users not, or 


Users are asked to buy British because the 
sritish products really ave good. 

Appreciable progress has been made with balances during 
recent years. Projected readings give very rapid results 
with the minimum of strain and inconvenience. Aperiodic 
devices enable speedy weighings to be made without wasted 
time. Treater surfaces and the introduction of stainless stee] 
render the instruments more protected against corrosion 
with lower repairs bills and less frequent breakdowns. These 
up-to-date features are present on British balances, which 
can be purchased from William A. Webb, Ltd., with the con- 
fidence that the manufacturer is behind it ready to support 
and justify the claim that British manufacturers can do it 
as well as the others—and perhaps better. 








German Chemicals in Great Britain 
Effect of Import Duties 


THE first annual report of the German Chamber of Commerce 
for the United ‘Kingdom states that the decrease in the 
German exports of chemical and pharmaceutical articles by 
roughly R.M. 1 million may partly be accounted for by the 
increased duties for some heavy chemicals, imposed during 
the last year, which allowed the British industry to compete 
more easily, and in some articles an increased American com- 
petition can be noticed. ‘‘ The further organisation and 
extension of the British Chemical Industry,’’ continues the 
report, ‘“‘ will probably this year also lead to a reduction in 
the German exports of a number of chemical products, but on 
the other hand the increased demand of the general British 
industries for chemical materials should afford some possi- 
bility of equalising matters.”’ 
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The Microscope as an Aid to the Analyst 


By S. C. JACKSON 
(Bausch and Lomb Optical Co., Ltd.) 


OR nearly three hundred years the microscope has been 
used for analysis research work. In 1675, Antoni van 
Leeuwenhoek designed his primitive hand magnifier, the 
t the microscope. It 
while studying pepper grains, hoping to find on them little 
spines that would explain their irritating effect, that he dis- 


Pore:unnes§ ¢ 


present analytical was 


covered how to grow his first culture. 

To-day the microscope is being used in the laboratories 
of our great industrial concerns. This is not true of just 
one or two isolated industries, but throughout the industries 


The 


importance of the microscope in analytical work cannot be 
} ; 


the value of the microscope is being acknowledged. 
too strongly emphasised. There has been, in the past, a 
tendency to under-estimate the value of optical analysis, but 
to-day the 


microscope is being recognised increasingly as 


in the hands. not of 
industrial chemist as 


The chemist in his daily work is frequently faced by prob 


a necessary instrument which must be 


the research worker. but of the well. 


lems which are most quickly, and satisfactorily, solved by 
fact, it truthtully stated that 


optical analysis is the only method of solving some problems. 


the microscope. In may be 

It is difficult in an article such as this to indicate, in any 
adequate manner, the range of materials for which the micro- 
They include (1) food- 


(2) drugs and spices, 


be used advantageously. 
flours, 
when powdered; (3) extracts, pills, powders and 


Sco pe Tha) 


stuffs, such as meals, sugars ; 


especially 


tablets; (4) jams and preserves; (5) deposits from water, 
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An advanced Bausch and Lomb Microscope 
easily adapted for visual examination as 
well as for photomicrography. 


sewage, etc.; (6) fibres. Much valuable information can be 
obtained as to the biological structures of these substances 
are studied; also various types of miscellaneous information 
is also gained as the microscope is used in analysis. After 
such general investigation it is possible to effectively carry 


out the special investigation. Foreign matter is easily 
detected and analysed by the optical method. Adulterants 


are qui kly identified as the mi roscope is brought into use 


for the examination and analysis ot foodstufts. paints and 


varnish as well as other substances. 
In addition to qualitative analysis, accurate quantitative 


determinations mav be made of the proportions of substances 

















An example of the Wide Field Bausch and Lomb 

Binocular Microscope which is rapidly gaining 

popularity as an adaptable laboratory instru- 
ment. 


In mixtures of materials which cannot be separated by chemi- 
cal processes. 

Naturally, the choice of suitable equipment is important. 
The first question to be decided concerns the stand itself. 
lt is universally acknowledged that for general microscopical 
work the binocular stand is to be preferred; this stand has 
several advantages over the older monocular style of instru- 
ment. Notably, the binocular instrument relieves all eye 
strain; again, there is apparent stereoscopic vision, which is, 
of course, quite foreign to its more humble monocular instru- 
ment. 

The designer of a modern microscope stand has, as his 
underlying purpose, the creation of an instrument having 
stability, balance and rigidity. It must be so rugged in con- 
struction that it will stand up to all the hard usage which 
it must unquestionably endure during its lifetime of service 
in the laboratory and retain its precision throughout. The 
adjustment controls must be so placed that they are easily 
to hand when required. A large stage is very suitable for 
analytical work, preferably with a built-in mechanical stage 
which may be partially removed, giving access to a plain 
stage. The mechanical stage should have graduations in 
both the lateral and the transverse directions; this 
found exceedingly useful for quantitative work 
thoroughly examining in detail prepared objects. 

The choice of optical equipment depends largely on the 
actual type of specimens to be analysed. For the average 
worker it will be found that the following objectives will be 
sufficient : 1.9 mm. oil immersion lens, and 4 mm. and 16 mm. 
dry lenses. A X5 and a X1o eyepiece used in conjunction 


will be 
and for 








384 


with the above-named objectives will give a range of magni- 
Of the objec- 
tives mentioned above the 16 mm, and the 4 mm. lenses will 


fication from 50 diameters to 930 diameters. 


be most frequently used, but the oil immersion is necessary 
A usetul 
will be 


when fine structures have to be minutely examined. 
accessary 
found in the 
meter eyepiece, which 
will facilitate the 
taking of 
ments. 

A point 
frequently overlooked 
when equipment is 
considered 





micro- 


measul’re- 


which is 


concerns 
the substa e of 
The 
suitabie 
impor- 


9 
the microscope. 
choice of a 
condenser is 
tant as it frequently 
happens that critical 
results are 
by the microscopist 
solely because a badly 


missed 


corrected condenser is 
in use. In the view of 
the author a corrected 
condenser is a 
sity. Aplanatic con 
densers are made by 
most manufacturers 
which give 
infinitely better results 
than the 


neces- 











to-day, 





An efficient high-power Bausch 


and Lomb Binocular Microscope, uncorrected 


specially designed for the ana- lens so_ frequently 
lytical and research worker. employed. The extra 
cost of this better- 


quality system is very small. Another point frequently over- 
looked concerns the illumination. It is a very simple matter 
to arrange an illuminant, giving freedom from glare, and 
having diaphragm control, thus ensuring that there is a 
correct beam of light for each objective used. 

A polariser and analyser should be included in the equip- 
ment of the analyst. These will frequently 
reveal features which are completely overlooked when an 


components 
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ordinary optical system is used. This will particularly be 
so when powdered crystals such as calcium oxalate are pre- 
sent. Starches, too, are readily identified by means of the 
polariscope. Another useful substage accessory is the dark 
field condenser; this readily shows up objects which are too 
minute for examination under any form of bright light. 
The Cardioid condenser is the most suitable form of dark 
field illuminator for industry and is very commonly used for 
the examination of flocculents of all and liquid 
materials, especially in the paint and pigment industries. 
In the manufacture of edible and lubricating oils, colloidal 
suspensions may be examined and the microscopic structure 
of paratfin crystals observed. 

A popular microscope used by the colloid chemists is the 
After a tew minutes’ examina- 
tion the state of subdivision of a small drop of liquid may 
be determined. 


sorts, 


Cardioid ultra microscope. 
Conglomeration can be easily watched. By 
counting particles at different intervals after adding a coagu- 
lant, coagulation may be determined. All well-equipped 
chemical laboratories will most certainly find many oppor- 
tunities for using this Cardioid condenser. 

Mention has been made of the value of a polariser and 
analyser for attachment to the microscope, and the advantage 
of studying certain subjects under polarised light. The 
chemist who is frequently engaged in making micro-chemical 
tests will find that something more advanced than the polari- 
scope is needed. 
requires a 


Chemical microscopy for many reasons 
specially instrument. It must be 
equipped with a revolving nosepiece and a centerable stage, 
a necessity in following reactions under the microscope. 
Similarly an eyepiece analyser is used, which is completely 
removable when the microscope is employed for other types 
of microscopy. The chemical microscope may be described 
as nearly universal, as, with suitable accessories, it may be 
used in addition to chemical analysis for dark field work, 
metallography, bacteriology, particle size 
photomicrography and textile work. 

One other instrument which has gained popularity, and 
which is very adaptable, is the wide field binocular micro- 
scope. The binocular of the Greenough type gives true 
stereoscopic vision, which in most cases reveals much more 
information concerning structure than any other type of in- 
strument. It is admirably suited for the examination of 
fractures, cracks, rust, finishes, and, in fact, any object which 
demands a wide field together with depth of focus. 


designed 


determination, 








Electric Furnaces for Laboratory Use 


By G. B. LAMB, B.Sc. 
(Wild Barfield Electric Furnaces, Ltd.) 


HE advantages of electric heating for all kinds of 

industrial well-known and these are 

equally evident in the smaller scale electric furnace used 
in laboratories. The outstanding advantages of electric heat- 
ing over other heating media are cleanliness, absence of fumes, 
high efficiency and the 
obtainable. 


processes are 


temperature uniformity which is 


Electric furnaces used in chemical laboratories are of the 
resistance type, where the heat is generated by the current 
passing through rods or wire of material having a compara- 
tively high specific resistance. Four main types of resistance 
furnace are in general use: (1) muffle furnaces, (2) tube 
furnaces, (3) high temperature furnaces, (4) low temperature 
ovens. 

The muffle furnaces are usually either vertical or horizontal, 
the latter type having a horizontal refractory chamber on the 
outside of which is wound the heating winding of nickel- 
chromium wire. The chamber, fitted inside a sheet metal case, 
is surrounded by heat insulating material to reduce heat losses 


toa minimum. The doors on these small furnaces are usually 
either of the flap or counter-balanced types. Control of the 
temperature is effected by a variable resistance in series with 
the heating winding. A typical furnace is illustrated (Fig. 1). 
It is fitted with a flue through which any gases from the 
reaction can escape and a thermo-couple pyrometer to indicate 
the temperature. The vertical muffles are built on the same 
lines, usually with a cylindrical chamber and a plug door 
for the smaller types. For analytical work these furnaces are 
very useful for heating crucibles, especially when platinum 
crucibles are employed, as there are no deleterious gases which 
can have a harmful effect on the platinum. 

The temperature range for this type of furnace is about 
200-1,000°C. It is not permissible to go beyond 1,000°C. as 
if this temperature is exceeded the useful life of the nickel- 
chromium heating winding is considerably reduced. To 
prevent any danger of the furnace temperature rising above 
this safe value, should the furnace be left unattended for any 
considerable length of time, it 1s usual to fit some form of 
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excess temperature cutout. One type consists of a loop of silver 
or gold alloy wire connected in series with the furnace wind- 
ing. The silver loop, which penetrates into the furnace 
chamber, melts at 960°C. and this cuts off the current to the 
winding and prevents any further rise of temperature. 

The tube furnace (Fig. 2) is of considerable use in the 
laboratory for such purposes as coal distillation tests, combus- 
tions, checking of thermo-couples, and _ critical point 
determinations. The furnace consists of a refractory tube 
wound with nickel-chromium wire, surrounded by insulation 
and fitted in a metal case. The tube is open at both ends, and 
furnaces are obtainable having more than one heated tube 
if these are required. With a nickel-chromium winding 
is the maximum temperature, but with a platinum 
winding temperatures up to 1,400°C. can be attained. Should 
temperatures of 1,600°C.*be necessary, a molybdenum winding 
is employed. 


1,050°C, 


This has the disadvantage in that the wire 
oxidises very easily, and to prevent a burn-out it is necessary 
to pass hydrogen into the furnace continually, which, of 
course, increases the cost of running the furnace. 

For temperatures between 1,100°C. and 1,400°C. where the 
tube furnace is not suitable, such as when it is desired to heat 
comparatively Jarge crucibles, the high temperature furnace 
with heating elements of recrystallised carborundum is 
This furnace (Fig. 3) differs considerably in con- 
struction from the wound muffles or tube furnaces. The heat- 
ing elements are in the form of rods, either fitted across the 
top or down either side of the furnace, and are free to radiate 
directly into the chamber. 


employed. 


Temperature control is effected 
either by a rheostat or a tapped transformer with an on-load 
tap-changing switch. The elements decrease considerably in 
resistance as their temperature rises, and consequently care 


13 In. bore is only 0.9 kW. 


unattended after switching on with the maximum voltage 
across the elements, or they will burn out due to the high 
current which passes when the temperature rises. These 
elements increase in resistance as they age, and some provision 
has to be made for this. With rheostat control a fixed or 
ballast resistance is permanently connected in the circuit. This 
ballast resistance lessens the change in resistance of the whole 
circuit and prevents the bars being over-loaded when new. 
The fourth main type of furnace in use in chemical labora- 
tories is the low temperature oven, which can be used for 
temperatures up to 300°C. The construction differs consider- 
ably from the muffles previously described ; the case is usually 
made of polished aluminium, the bright surface of which 
reduces heat losses to a minimum, and the heating elements of 
nickel-chromium wire wound on formers are placed at the 
bottom. For temperatures up to 150°C. the oven walls are 
of a single thickness of aluminium plate, but above this tem- 
perature a double skin construction is employed with about 
2-3 inches of some insulating material, such as blue asbestos, 
between the two plates. A thermostat is usually fitted which 
will maintain the temperature constant without any 
attention, and with a rheostat or switches to cut out some of 
the elements the variation of temperature is very small. 
There is still a belief that electric furnaces are considerably 
more expensive than gas furnaces 
types. 


oven 


and heaters of simular 
This is not the case; while the first cost is probably 
slightly higher, electric furnaces are very efficient in use, very 
little heat being lost, and the actual rating of the majority 
of furnaces used in Jaboratories is low, so that the actual 
running cost is extremely small indeed. For example, the 
maximum rating of a tube furnace with a tube 20 in. long by 


The actual power to maintain a 


. - . ‘ . . . 
must be taken when using the furnace not to leave the furnace constant temperature is considerably lower than this. 











Fig. 
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Fig. 1 (above). 
muffle furnace with 
Silica tube. 


Fig. 2 (top left). 
Single tube fur- 
nace. 


3 (left). 
High temperature 
furnace. 


4 (lower 
right).—Four-tube 
furnace. 


Fig. 5 (top right). 
Vertical 
furnace. 


Horizontal 
inner 








muffle 
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Annual Report of Imperial Chemical Industries, Ltd. 
Many New Records -Achieved 


syHE annual report of Imperial Chemical Industries, Ltd., 


to be presented at the ninth annual meeting next 

Monday, records satisfactory increases in volume for 
almost every product and the achievement of new records 
in several instances. 

Sales of alkali in the home markets have been well main- 
tained, largely owing to the general improvement in the 
evlass and rayon industries. In the export markets the volume 
of business done in 1935 represented an increase over that 
for the previous year, although prices were lower, owing te 
Australia, construction work 


has started on the new alkali factory at Port Adelaide, but 


niore mtensive competition. In 


-ome time must elapse before production can begin. 
Regarding the cellulose 
states that at 


the interest of E.I1. du 


products and paint group, the 
the end of 1935 the company acquired 
Pont de Nobel] 
Ltd., so that this concern, with its sub- 


how forms one oft the 


report 
Nemours and Co. in 
(hemical Finishes, 


sidiaries, operating groups. During 
sritish Paint and 
(o. have also been acquired, the factory of that 


production transferred to the 


the year the assets and production of the 
lLLacquet 
company has been closed and 
e1oup’s existing units. The volume of business done in 1935 
was accordingly larger than that of the previous year. 


Progress of the Dyestuffs Group 


\n expansion of business marked the year 1935 in the dye- 
stuffs 
between dyestuffs and the other miscellaneous products manu- 


group. [It was divided in almost equal proportions 


factured. While foreign sales did not expand to the same 
extent, the position abroad was held satisfactorily. A greater 
products were added to the selling rang: 
in 1935 as compared with 1934, and over the last few years 
the total number of new products added to the range runs 
into many hundreds. 


number ot new 


Satisfactory increases in sales are recorded for all the majo1 
products in the explosives group, zv72., high expiosives, black 
powder, detonators, electric detonators, safety fuse, indus- 
trial nitrocotton, nitrate ot potash, ether, and nitrate of lead. 
ln explosives the increase has been more marked in export 
markets than at home, as the output of the United 
Kingdom was little in excess of 1934 and there was no notice 


coal 


able activity in other work involving the use of explosives. 

General consumption of nitrogenous fertilisers in the home 
market increased in 1935 by about 13 per cent. over that for 
G34. 
expanded in a greater proportion, both nitro-chalk and con- 
centrated fertiliser deliveries being higher. I xport sales 
were approximately at the same rate as last year. The agree- 
ments with the European producers of synthetic nitrogen fer- 
tilisers and the Chile nitrate industry have been extended, 
with some modifications, until June 30, 1938. The arrange- 
ment with the Japanese producers has also been renewed. 
More stable conditions have prevailed in the overseas markets 
as a result of these arrangements. Sales of methanol were 
greater than in 1934. This is entirely due to the increased 
activity in the synthetic resin trade, 


The home sales of the company’s special fertilisers 


where the consumption 
of formaldehyde, which is made from methanol, increased. 


Hydrogenation at Billingham 


The production of petrol in the coal hydrogenation plant 
at Billingham during the year amounted to 70,000 tons, or 
21,000,000 gal., all of Ethvl and No. 1 grades, and this was 
distributed by Anglo-American Oil and Shell-Mex B-P Com- 
panies, in accordance with the agreement between the com. 
pany and the International Hydrogenation Group. In the 
last quarter of the year, 113,500 tons of coal were consumed 
for petrol manufacture. . Various adjustments and alterations 
have been made as a result of the experience gained in 


operation. The number of workpeople employed at Bulling- 


ham in connection with petrol manufacture is over 2,000, 
and it is estimated that, in addition to over 2,000 miners 
directly engaged in producing coal for the plant, something 
approaching the same number are employed in secondary 


industries. A notable contribution has thus been made to 
employment. ° 
In the general chemical group the volume of sales of 


chlorine products advanced moderately and there has been 


an improvement in acids. Heavy organic acids have shown 
a marked increase in the home market, but the export trade 
was slightly lower. Consumption of the products of this 
gioup by the paper and textile industries remained steady. 
The revival in the 
engineering trades has been reflected in increased sales of 
sulphuric and hydrochloric acid. 


Sales to the rayon industry expanded. 


I-xports of liquid chlorine 


have also increased. Heavy expenditure has been incurred 
on the reorganisation and extension of the power plants in 


the Mersey area. 
New Factory at Oldbury 


\n up-to-date tactory for the production of saltcake and 
hvdrochloric acid is being built at Oldbury, near Birmingham, 
ty» replace the existing one, now becoming obsolete, and to 
allow for extension of demand. 

The product of the leathercloth group met with increasing 
favour, and the development and expansion of its use were 
particularly 


pronounced during the 


market sales increased substantially 


year. In the home 
a pleasing feature being 
that the expansion was general amongst the principal con- 
suming industries, particularly in the motor, furniture, case 
and trunk, and railway and bus trades. 

The demand for lime, cement and plaster, which springs 
largely from conditions in the building trade, continued to 
improve. New lime-burning plant, which came into opera- 
tion during the year, gives every satisfaction and its capacity 
has been fully utilised. To meet the demand for limestone, 
fresh quarry faces are now being opened up in the Peak 
Forest district. Borings have been sunk to a depth of four 
hundred feet or more in several places and no rock other than 
high-grade limestone was encountered. 

The metal group turnover for 1935 compared favourably 
with that for the previous year. In the metal section, in 
spite of increased foreign competition, there was a steady 
advance in all branches of the home trade, the most notable 
increases being in supplies for the shipbuilding, automobile, 
lccomotive and electrical trades. 


Financial Results 


The net income for 1935, after providing £1,000,000 for the 
central obsolescence and depreciation fund and £645,891 for 
income tax, amounted to /6,706,539 as against /£6,349,107, 
showing an increas eof £357,432 or 54 per cent. over the 
previous year. The income from investments other than those 
in subsidiary and associated companies showed a decrease 
over 1934, principally due to the sale of British Government 
securities. After allocating {£1,000,000 to general reserve, 
£217,366 to contingent dividend reserve and £150,000 for the 
workers’ pension fund, the balance was /£5,339,173, which, 
with £608,451 brought forward from 1934, gives a total 
balance of £5,947,624. As a final legal decision in respect 
of the reorganisation of capital may not yet have been 
reached, the directors recommend on the £43,759,759 ordinary 
stock resulting from the conversion into stock of ordinary 
shares, a final dividend of 53 per cent., making 8 per cent. 
for the year, and, on the further £5,434,141 ordinary stock 
(resulting from the conversion and consolidation of 21,736,564 
deferred shares of 10s. each), a dividend of 4 per cent., 
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leaving a balance of £638,740 to be carried forward to 19306. 
This latter dividend of 4 per cent. is equivalent to a dividend 
of 2 per cent. on the 21,736,504 deferred shares. The directors 
also recommend, contingentiy on the time for appealing to 
the House of Lords against the decision of the Supreme Court 


397 
confirming the company’s reduction of capital expiring with- 
out an appeal being Jodged, or the House of Lords refusing 
leave to appeal, or on any appeal so lodged confirming the 
existing decision of the Supreme Court, a further dividend 
on the £5,434,141 ordinary stock of 4 per cent. 








Electrically Heated Laboratory Ovens and Incubators 


Long Economical Life at Moderate Costs 


ODERN electrically heated laboratory ovens with 
thermostatic temperature control offer so very many 
advantages over gas or steam heated ovens that they 
re now almost universally used in up-to-date laboratories. 


- 


Cleanliness, ease of control, reliability and uniformity of 
temperature more than compensate for the slightly highe1 
operating cost. When calculating the cost of upkeep it 
should be remembered that an oven having a maximum con- 
sumption of 500 watts will be found to use approximately 
half this amount if an average is taken over a period. The 


interior, 


Victor double-walled oven 
suitable for temperatures 
up to 120° C. controlled by 
bimetallic thermostat. 


The triple-walled Victor 
Oven, with stainless steel 


the oven and are totally enclosed between the inner and outer 


walls. The advantage of this method of construction 1s 
four-fold: (1) The inner oven is surrounded by a jacket ot 
hot air heating the sides, top and bottom unttormly. (2) 


there is direct radiation of heat from the elements on to 
samples in the oven with consequent overheating is avoided. 
3) The elements are entirely protected trom corrosion. — (4) 
Danger of explosion when drving off inflammable liquids, 
etc.. is obviated. 


For moisture determination etherent ventilation is essential. 
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is efficiently 


lagged and thermo- 
statically controlled up to 
300° C. A special switch 





reason for this is that the automatic control switches on the 
current only when the temperature falls below the required 
heat. Robust construction is an essential feature for a labora- 
tory. oven which is in continuous daily use. 

The range of ‘* Victor ’’ electrically heated ovens, supplied 
by J. W. Towers and Co., Ltd., is outstanding in this respect. 
[he framework is made from 14-inch angle-iron with asbestos 
cement panels and the inner oven of strong copper sheet or 
stainless steel. The thermostat is of simple construction and 
has no delicate parts to be injured by shock. It is operated 
by a bi-metallic rod and tube which extend from top to bottom 
of the oven, thus being actuated by the average temperature. 
The thermostat is readily set by rotating a graduated disc. 
In order to give the heating elements an exceptionally long 
life, they are generously wound with Nichrome V wire and 
operate at as low temperature as practicable. A two years’ 
guarantee is given under normal working conditions. 

Another important feature of “‘ Victor ’’ ovens is that the 
heating elements are placed round the sides and bottom of 


- is fitted for quick heating. 





and it has been found an advantage for ovens to be provided 
with adjustable air inlets both at the sides and the back of 
the oven, outlets being placed at the top. For temperatures 
up to 300° C. an inner oven of stainless steel to withstand 
corrosion and efficient lagging to conserve the heat are advan- 
tageous. In the case of incubators for bacteriological work 
very accurate temperature control is required. A sensitive 
capsule thermostat is used in ‘“ Victor ’’ incubators which 
maintains the temperature within +1° C, The inner com- 
partment is well insulated and is provided with an inner 
glass-panelled door. 

A new introduction is the “ Victor ” single wall oven of 
copper or stainless steel with vacuum thermostat. These 
ovens are most moderately priced ovens, and have thermo- 
static control. The thermostat is enclosed in a small elass 
tube and maintains the oven at which it is set within $20 C. 
Sparking at the contacts is entirely eliminated by the tube 
being evacuated. The vacuum thermostat can be supplied 
set for any desired temperature up to 120° C. In this type 
the heating elements are placed at the bottom of the oven 
under a perforated plate. 
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Personal Notes 


PROFESSOR GEORGE BARGER, of Edinburgh, was presented 
with the Long- 
staff medal at the 
annual meeting 
of the Chemical 
Society at Bristol 
on April 16. The 
medal, _ estab- 
lished sixty years 
ago, is the 
highest  distinc- 
tion the society 
can bestow, and 
is awarded et 
intervals of three 
years. 

Mr. WALLACE 
HENRY PAULL, a 
former technica] 
director of the 
Dunlop Rubber 
Co., Ltd., died 
on Tuesday at his 
home at Bontddu, 
near Dolgelly, in 
his  sixty-sixth 
year. In april, 1933, he was presented with the Colywn Gold 
Medal of the Institution of the Rubber Industry in recognition 
of his services in the improvement and development of rubber 
manufacture and production. 





Professor G. Barger. 


Mr. WILLIAM HENRY CLAUSE, chemical manufacturei, of 
Clayton, Manchester, died at Wiesbaden on April 17 at the 
age of 76. , 

Dr, LesLige H. LAMpPITT, chief of the laboratories of J. Lyens 
and Co., Ltd., has been appointed to the board of directors. 
Dr. Lampitt is vice-president of the Society of Public Analysts, 
and a member of the Food Investigation Board (appointed by 
the Government). 

Mr. ROGER GLADSTONE HIGGIN, of Fairways, Wood Lane, 
Timperley, near Altrincham, Cheshire, formerly of 122 With- 
ington Road, Whalley Range, Manchester, a_ well-known 
chemical manufacturer, left £7,734, with net personalty 
£,.0,939- 

Mr. H. SHACKLETON, who has been technical assistant et 
the works of the Grantham Gas Co., for the past five years, 
has been appointed second assistant to the Burnley Gas 
Department. Prior to his departure on April 16 he was pre- 
sented with a silver cigarette case suitably inscribed on behalf 
of the officials and employees of the company. 

SIR FRANK SMITH, !/K.C.B., Secretary of the Department of 
Scientific and Industrial Research, will act as director of the 
National Physical Laboratory pending the appointment of a 
successor to the late Sir Joseph Petavel. Corresnondence 
should be addressed as hitherto to the Director, Nationa] 
Physical Laboratory, Teddington, Middlesex. 


Mr. R. W. LLOYD, managing director of the Star Bleaching 
Co., Ltd., near Bolton, in the presence of foremen and staff, 
recently presented gold watches to Mr. Thomas Hevwood and 
Mr. Arthur Whitiaker, to mark the completion of their 50 
years’ service with the firm, under Mr. Lloyd, his father and 
his grandfather. These presentations make a total of 13 to 
employees of 50 years’ service. 

MR. JAMES THOMAS HOLT, aged 76, formerly owner of the 
Lower Healey Bleachworks, near Chorley, Lancashire, prio! 
to it being taken over by the Bleachers’ Association in 1914, 
died on April 11. He was a former member of the Chorley 
Council. Two sons and one daughter survive him. One son, 
Captain Norman Holt, is the present manager of the Lower 
Healey Bleachworks. | 


Dr. LESLIE E, SUTTON, of Lincoln College, Oxford, received 
the Harrison Memorial plaque 
and prize at the annual meet- : CCS 
ing of the Chemical Society on 
April 16. The prize was 
founded in memory of an 
eminent Fellow of the Society 
who gave his life to the service 
of the country in the war, and 
is awarded to the chemist 
under thirty years of age, 
who, in the opinion of the 
presidents of the Chemical 
Society, the Institute of 
Chemistry, the Society of 
Chemical Industry and the 
Pharmceutical Society, has 
made the most distinguished 
contribution to chemical] 
science. 





Dr. Leslie E. Sutton. 


Mr. ARTHUR HOLGATE, of Moreton Hall, Whalley, president 
of the Liverpool Seed Oil and Cake Trade Association, left 
£6,629, with net personalty £4,587. 

Mr. GEORGE PHILLIP WEST has resigned from the board of 
directors of the Clyde Alloy Steel Co., Ltd., and Mr. JAMEs 
COLVILLE, commercial manager, and MR. JAMES M’ARTHUR, 
works manager, have been elected to the board. 


MR. JOHN M. VARNEY, of Nottingham, has just completed Go 
years’ service with Pearsons and Dexters, Ltd., bleachers, 
dyers, etc., of Nottingham. At present he is one of the fore- 
men. He started as a half-timer and claims to have wheeled, 
on a barrow, the first bit of machinery belonging to the firm 
frem Hyson Green to Bulwell. 








THe alkali plant of the Noguchi interests (Chosen Nitro 
genous Fertilizer Company), at Konan (Korea) began 
operation on December 1, 1935, with a daily production of 
4o metric tons of caustic soda, 48 metric tons of hydrochloric 
acid and 48 tons of bleaching powder. 





THERE is a growing demand for high-class thermometers as 
manufactured by T. Sugden, Ltd. They are well known as 
manufacturers of the ‘‘ Sugden ’’ magnifying thermometers, 
which are made in various models, and they are also 
specialists in high temperature thermometers. This firm has 
now entered the low temperature field, and they have had 
very great success with their ‘‘ Inverto ’’ patent interchange- 
able thermometer, Alarm contacts can be fitted to any thermo- 
meters for operating a bell or light, run off battery or main 
circult. 


THREE types of spectrometers—table instruments with 14-inch 
prism—are supplied by the firm of John Browning, estab-. 
lished 1765. These direct vision instruments range from those 
of high power with very great dispersion to various types 
of miniature instruments fitted as may be desired with fixed 
or adjustable slits, comparison prisms and micrometer scales. 
They are made with a combination of three or five prisms 
and give great dispersion. They show many of the Fraun- 
héfer lines, the bright lines of the metals and gases, the 
absorption bands in coloured gases, crystals or liquids. When 
fitted with a comparison prism they show two spectra in the 
field of view at the same time so that they may conveniently 
be compared. A slightly larger type with greater dispersion 
is also made with a train of five prisms. In addition, John 
Browning manufacturer a micro-spectroscope, which is in 
constant demand all over the world. 
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Chemical and Allied Stocks and Shares 


ENTIMENT in the industrial share market was not affected 

to any extent by the Budget. Industrial shares remained steady 
and have shown numerous individual features of interest, but there 
has been very little increase in the volume of business reported 
since the beginning of the new Stock Exchange account on Monday. 
Imperial Chemical were very firm at rather higher prices, the full 
report having created an excellent impression in the market where 
it is being pointed out that last year’s profits represent earnings of 
fully 11 per cent. on the larger amount of ordinary capital that will 
arise from the merging of the deferred capital. Borax Consolidated 
deferred have been in demand on the possibility that a dividend of 
74 per cent. or more may be in prospect for the current year. 
British Cyanides were steady on hopes of an interim progress report 
and possibly the resumption of paying an interim dividend. British 
Glues and Chemicals found buyers on continued anticipations that 
the shares will re-enter the dividend list this year. Goodlass Wall 
and Lead Industries were rather dull on a certain amount of dis- 
appointment in the market that the dividend is not being increased 
above the 6 per cent. paid for the previous year. The company has 
important business connections abroad and overseas and it is there- 
fore not surprising that the directors are following a rather cautious 
policy in the matter of dividends. Distillers haye held up relatively 
well, partly on market views that the industrial aleohol side of the 
business is probably yielding a larger quota to the company’s 
profits, and partly because publication of the results of some of the 
company’s subsidiary undertakings is imminent. United Molasses 
were bought on anv decline, there being hopes in the market of a 
progress report shortly or perhaps an interim dividend. British 
Oxvgen were steady on confident anticipations that the dividend 
will at least be maintained despite the larger capital ranking. Boots 
Pure Drug continued to benefit from market hopes of a_ bonus. 
Pinchin Johnson and other paint shares were reported to be more 
active, but Lewis Berger reacted moderately following the announce 
ment that no change is to be made in the interim dividend. The 
market is continuing to take the view that a larger total dividend 
iS likely for the year, Last year, owing to a cood increase in net 
profits from £102,460 to £141,392, over 23 per cent. was earned on 
the ordinary shares. The dividend was raised from 10 per cent. 


to 15 per cent. Unilever was reactionary on the absence of a 
larger dividend, but there was a considerable divergence of opinion 
as to whether a larger dividend could be expected in view of the 
unsettled conditions in Europe and where the Unilever 
group has large interests. Subsequently the shares recovered. 
The full report shows that profits increased in the past year by 
£626,623 to £2,432, 156 on the other hand. Unilever N.V. has to 
report a decline in profits. Lever Brothers preference have continued 
to attract buyers on a more general realisation of the large cover 
for the dividends on the basis of last year’s profits. Imperial 
Smelting have held up well at the time of writing. The steadiness 
of the shares is attributed in the market to the belief that the trend 
in the price of zinc is likely to be upward during the next few 
months and that in that event the hoped-for resumption of divi- 
dends by Imperial Smelting would be very likely. International 
Nickel have been reactionary in common with various other inter 
nationally-dealt-in shares. Nevertheless there are anticipations 
current that the figures for the past quarter will show a further 
increase in the company’s profits. Associated Portland Cement 
ordinary units were again active. Apart from prospects of a further 
increase in profits and dividend for the current year there are hopes 
in the market that there may be a bonus as time proceeds. These 
hopes are due to the conservative valuation placed in the accounts 
on the company’s large interest in British Portland Cement Manu- 
facturers, reference to which was made at the last annual meeting. 
Staveley Coal and Iron shares were again steady on the possibility 
of a larger dividend, but there was rather less activity reported in 
iron, steel and kindred shares. Recent dividend announcements 
have tended to suggest that market dividend estimates may be at 
rather too high a level in respect of iron and steel compaiies 
generally, particularly as the large works extensions in hand are 
in the main being financed out of existing resources and not by the 
raising of additional capital. Babcock and Wilcox showed some 
recovery following publication of the full results. The directors 
indicate that while the company has important business at home, it 
is also interested considerably in export markets. Anglo-Iranian 
and other leading oil shares were again active on the hopes that 
favourable increases in dividends may be announced shortly. 











Weekly Prices of British Chemical Products 


WITH the exception of the items mentioned below, the prices ot 
British chemical products remain the same as reported in THE 
(HEMUCAL AGE last week (pages 357-358). In the London chemical 
market, prices remain steady with a fair general demand. 

MANCHESTER.—Trading conditions have been a little more active 
on the Manchester chemical market during the past week and, 
for the most part, business is now pretty well back to where it was 
before the holiday break. Not a great deal of new contract buy- 
ing has been reported this week, however, the bulk of the new 
orders, Which have amounted to a moderate aggregate quantity, 
being for fairly near delivery positions. Current specifications 
are covering fair quantities of the principal bread-and-butter 
lines, especially of the alkali products, and consequently contract 
commitments are being taken reasonably satisfactorily. Values 
are firm in most directions and little change in the general position 
has occurred. In the by-products section, whilst offers of most 
classes of materials are on a steady basis, cresyliec acid and naph- 
thalene are extremely firm and only small quantities are obtain- 
able on the open market. 

ScoTLAND.—Business in chemicals has been rather quiet during 
the week, both for home trade and export, on account of the holi- 
days. Prices, however, continue very steady at about previous 
figures with only slight changes to report. 


General Chemicals 


ACID, OOXALIC, LONDON : 47 17s. Gd. to C57 LOs. per ton. accorad- 
ing to packages and position. SCOTLAND : 98/1000, £48 to 
£50 ex store. MANCHESTER: £48 10s, to £55 ex store. 

PoTASH, CAUSTIC.—LONDON : £42 per ton. MANCHESTéR : £39 10s. 

SODIUM CHLORATE.—£29 per ton. SCOTLAND : 32d. per Ib, 


Coal Tar Products 


Acip, CRrESYLIc.—99 /1000/, 2s. Id. to 3s. 1d. per gal., according 
to specification; pale 98°), Zs. 6d. to 2s. 8d.; dark, Is. 9d. to 
ls. 10d. LONDON: 98/1000, Is. 4d.; dark, 95/979, Is. 
ScoTLAND: Pale, 99/1009, Is. 3d. to Is. 4d.; dark, 97/999, 
Is. to Ils. Id.; high boiling acid, 2s. 6d. to 3s. 

Acrp, CarBoLic.—Crystals, 6$d. to 73d. per Ilb.; erude, 60's, 
Qs. 3d. to 2s. 5d. per gal. MANCHESTER: Crystals, 7d. per lb.; 
crude, 2s. 2d. per gal. ScoTLAND: 60's, 2s. 6d. to 2s. 7d. 

N APHTHALENE.—Crude, whizzed or hot pressed, C17 10s. per ton: 
purified crystals, £28 to £29 per ton in 2-ewt. bags. LONDON : 
Fire lighter quality, £3 to £3 10s.; 74/76 quality, £4 to 


D 


£4 10s.; 76/78 quality, £5 10s. to £6. ScorLand: 40s. to 
50s.; whizzed, 70s. to 75s. 

Pircu.—Medium, soft, 38s. to 40s. per ton, in bulk at makers’ 
works. MANCHESTER: 37s. 6d. f.0.b., East Coast. 


Wood Distillation Products 
ACETATE OF LiImMe.—Brown, £7 lds. to £8 10s. per ton; grey, 
fi0 10s. to £11. Liquor, brown, 30° Tw., 8d. per gal. 
MANCHESTER : Brown, £10; grey, £11. 
Pharmaceutical and Photographic Materials 
Acetic Actp.—Pure, 80°, £32 5s. per ton. 
Perfumery Chemicals 
VANILLIN.—Ex Clove Oil, 12s. 6d. to 13s. 6d. per lb.; ex Guaiacol, 
12s. 6d. to 13s. 6d. 
Intermediate and Dyes 


-NAPHTHOL.—In bags, £88 15s. per ton; in casks, £89 Lbs. 
g- NAPHTHYLAMINE.—Lumps, Is. per Ib.; ground, Is. 03d. 


i 








Books Received 


The Human Factor in Industry. By [Eric Palmer. London: 
Chapman and Hall, Ltd. Pp. 37. 2s. 

Annual Reports on the Progress of Chemistry. London: The 
Chemical Society. Pp. 527. 10s. 6d. 

Flour Milling Processes. By J. H. Scott. London: Chapman and 
Hall, Ltd. Pp. 413. 2ls. 





New Companies Registered 


Manchester Chemical Co.—Registered in Dublin March 26. Nomi. 
nal capital £5,000. Specialists to the manufacturing confectionery, 
mineral water and other allied trades, distillers and sugar refiners, 
etc. A subscriber: Desmond V. Taylor, 83 Belmont Avenue, Donny 
brook, Dublin. | 

British Oxygen Trustees, Ltd., Victoria Station House, West 
minster, London, S.W.1.—Registered as a “ private ’’ company 
on April 7. Nominal capital, £100. To acquire and hold stocks, 
shares, securities and investments, etc. 
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Inventions in the Chemical Industry 


THE following information is prepared from the Official Patents Journal. Printed copies of Specifications accepted may be obtained 


from the Patent Office, 25 Southampton Buildings, London, W.C.2, at ls. each. 


Patents ”’ 


Specifications Open to Public Inspection 


COSMETIC PRODUCTS, manufacture.—Chemische Fabrik Grinau 
Landshoff and Meyer Akt.-Ges. Sept, 20, 1954. 25379/ 35. 

BENZINE WITH A HIGH ANTI-KNOCK VALUE from benzine with a 
low anti-knock value, process for manufacturing.—Naamlooze 
Vennootschap de Bataafsche Petroleum Maatschappij. Sept. 21, 
1934. 25713/ 35. 

OXYGENATED ORGANIC COMPOUNDS, 
Celanese, Ltd. Sept. 18, 1934. 25774/ 35. 

(CATALYTIC MATERIALS, manufacture. Kk. L. du Pont de Nemours 
and Co. Sept. 19, 1934. 26021/35. 

ALKALI CELLULOSE and other cellulose derivatives, production. 
Kk. I. du Pont de Nemours and Co. Sept. 19, 1934. 26022) 35. 

TREATING GASES INTIMATELY WITH LIQUIDS, apparatus.—l. G. 
Farbenindustrie. Sept. 21, 1934. 26145, 3d. 

TREATING GASES INTIMATELY WITH LIQUIDS, apparatus.—I. G. 
Farbenindustrie. Sept. 22, 1954. 26140/35. 

INSOLUBLE AZO-COMPOUNDS. E. I. du Pont de Nemours and Co, 
Sept. 20, 1934. 26177/35. 


manufacture.—British 


Specifications Accepted with Date of Application 


HIGHLY VISCOUS OILS, manufacture and production.—Coutts 
and Co., and F. Johnson (legal representatives of J. Y. Johnson 
(deceased) ) (1. G. Farbenindustrie). Sept. 13, 1934. 444,244. 

DYEING LEATHER.—Coutts and Co., and F. Johnson (legal repre- 
sentatives of J. Y. Johnson (cleceased) )} (1. G. Farbenindustrie). 
Sept. 13, 1934. 444,184. 

OQLEFINE OXIDES and of catalysts for use in such production, 

\. H. Stevens (Soc. Francaise de Catalyse Generalisee). Sept. 
3, 1954. 444,186. 

ORGANIC ESTERS OF CELLULOSE, manufacture and production. 
Courtaulds, Lid., and R. L. Wormell. Sept. 14, 1934. 444,187 

INTERMEDIATES AND THEIR USE in the manufacture of dyeline 
papers.—Imperial Chemical Industries, Ltd., P. T. Gale and 
W. A. Sexton. Sept. 14, 1934. 444,193. 

SAPONIFICATION OF ORGANIC ESTERS OF CELLULOSE and of articles 
made thereof.—H], Dreyfus. Sept. 17, 1934. 444,251. 

STABLE ALUMINIUM SALTS, manufacture.—I. G. Farbenindustrie. 
Sept. 16, 1935. 444,254. 

PROCESS OF REMOVING GAS from coal and other carbonaceous 
materials in situ.—L. Ranney. Sept. 17, 1934. 444,454. 

QUATERNARY DERIVATIVES OF HETEROCYCLIC COMPOUNDS, miatiu- 


facture.—A. Carpmael (I. G. Farbenindustrie). Sept. 17. 1934. 
$44,519 
PLASTIC MATERIALS, and methods of production thereof.—A. RKen- 


frew, J. M. Walter, W. E. F. Gates and Imperial Chemical In- 
dustries, Lid. Sept. 17, 1934. 444,257. 

DEGREASING OF METAL and like non-absorbent materials.—N. R. 
Hood and Imperial Chemical Industries, Ltd. Sept. 19, 1954. 
444,404. 

RECOVERY OF HYDROGEN SULPHIDE from gases.—Coutts and Co. 
and F. Johnson (legal representatives of J. Y. Johnson = (de- 
ceased |. G. Farbenindustrie). Sept. 21, 1954. 444,527. 

POLYMPRISED VINYL COMPOUNDS, manufacture and production. 
Coutts and Co. and F. Johnson (legal representatives of J. Y. 
Johnson deceased ‘|. G Farbenindustrie). sept. 22, 1934. 
$44 260). 

COX DENSATION PRODUCTS CONTAINING SULPHUR, manufacture and 
production.—Coutts and Co. and F. Johnson (legal representatives 
of J. ¥. Johnson (deceased (I. G. Farbenindustrie) Sept. 24, 
1934. 444,262 

QRGANIC SULPHUR COMPOUNDS, manutacture and production. 
Coutts and Co. and F. Johnson (legal representatives of J. ¥. 


Johnson (deceased) (1. G. Farbenindustrie). Oct. 25, 1954. 
444.501. 

CONDENSATION PRODUCTS from phenols, formaldehyde, and 
amines, manufacture Robm and taas Co. Dee. 23, 1935. 
$44.35). 


ALKALI NITRATES, production.—P. Kubelka. Jan. 15, 1934. 
$44,358. 

MEDICINAL PREPARATIONS CONTAINING CHLOROPHYLL or chlorophy!l- 
line, process for the manufacture.—P. R. Griiter. April 8, 1955. 
$44,276. 

POLYMERISED OILS, production Beck, Koller and Co., Ine. 
Oct, 24, 1934. 444.440. 

POLYVINYL ALCOHOL, production of elastic articles.—H. Vohrer 
Nov. 19, 1934. 444,278. 

PURIFYING ZIRCON, method.—W. W. Triggs (Titanium Alloy 
Manufacturing Co. July 10, 1935. 444.9) 

CONTINUOUSLY CRYSTALLISING SUGAR SOLUTIONS, processes 
J. A. Platte and G. H. de Vries. Sept. 14, 1934. 444,534. 

LEFINING HYDROCARBON MIXTURES, process. Naamlooze Ven- 


The numbers given under ‘‘ Applications for 


are for reference in all correspondence up to the acceptance of the Complete Specification. 


nootschap de Bataafsche Petroleum Maatschappij. Aug. 1%, 
1934. 444,535. 

VULCANISING RUBBER, methods.—Soe. Anon. Ing. V. Tedesehi 
and ©. July 31, 1934. 444,536. 

SEPARATING OR EXTRACTING GAS from mixtures of gas and dust, 
process and apparatus.—Goerig and Co., A.-G. Aug, 7, 1934. 
$44,290). 

ORGANIC PEROXIDES, process for manufacture.—Naamlooze Ven- 


nootschap de Bataafsche Petroleum Maatschappij. Sept. 14, 1934, 
444,544. 


Applications for Patents 


(March 5 to March 11 inclusive.) 


CATALYTIC PROCESSES.—R. G. Israel and F. Levy. 8430. 

PRODUCTION OF ACETYLENE.—G, W. Johnson (1. G. Farbenindus- 
trie). S411. 

OILS POOR IN ASPHALT, production.—G. W. Johnson (1. G, Far. 
benindustrie). 8650. 

NITRILES UNSATURATED MORE THAN ONCE, production.—G. W 
Johnson (1. G. Farbenindustrie). 8651. 

TRIARYLMETHANE DYESTUFEFS, production.—G. W. Johnson (1. G. 
Karbenindustrie). 8879. 

CHROMIUM COMPOUNDS of dyestuffs, production.—G, W. 
son (1. G. Farbenindustrie). 8880. 

COMPOUNDS OF CODEIN AND BARBITURIC: ACID, 
Nolte and Troponwerke Dinklage and Co. 8425 

POLYCYCLIC ALCOHOLS, manufacture of esters.—Schering-Kahl- 
baum. (April &, °35.) 8254. : 

CYCLOPENTANO POLYHYDRO PHENANTHRENE SERIES, separation of 
hydroxy compounds.—Schering-Kahlbaum. (Germany, March 19, 
35.) 8273. 

ACID AMIDES, manufacture.—Soc. of Chemical 
Basle. (Switzerland, March 22, °35.) 8626. 


John- 


manufacture.—KE. 


Industry in 

WATER-SOLUBLE HETEROCYCLIC MERCURY COMPOUNDS, manufac- 
ture.—Soc. of Chemical Industry in Basle. (Switzerland, Nov. 
29, °35.) 8785. ; 

POLYNUCLEAR UNSATURATED CYCLIC POLY KETONES, 
Soc. of Chemical Industry in Basle. 
35.) 8787. 

TITANIUM PIGMENTS, production.—W. JJ. 
Ine.). &&11. 

SYNTHETIC RESINS, manufacture.—United Water 
Ltd. 8425, 8426. 

PHOSPHORIC ACID, production.—Aktiebolaget Kemiska Patenter, 
(Germany, April 9, 735.) 8284. 

CARBONACEOUS MATERIALS, distillation.—E. H. G. Aram, British 
Coal Distillation, Ltd., R. D. Hardy and C. Machen. 8882. 

VAT DYESTUFFS, manufacture.—A. Carpmael (I. G. Farbenin- 
dustrie). 8801. 

THIAZOLIUM COMPOUNDS, manufacture.—A. 
Farbenindustrie). 8802, 

PROCESS FOR AVOIDING, ETc., the formation of precipitates. 
A. Carpmael (I. G. Farbenindustrie). 8803. 

ADSORBENT FILTERS.—W. E. Edwards. ROO. 

NEW SUBSTITUTED ALKYLAMINE, preparation.—L. S. E. Ellis 
(Soe des Usines Chimiques Rhone-Poulene). 8655. 

3-ALKON Y-4-OXYBENZALDEHYDES, manufacture.—C. N. Geneff. 
(Switzerland, March 26, 735.) &7&84. 

PREPARATION, ETC., OF OXY-COMPOUNDS....H]. Frisch. 8648. 

METHOD OF CARRYING OUT chemical, ete., processes.—W. W. 
Groves. (Germany, March 21, °35.) 8624. 

CONDENSATION PRODUCTS containing 
manufacture.—-W. W. Groves (I. G. 
17, °34.) 8239. 

(‘HROMABLE DYESTUFFS of triarylmethane series, manufacture. 
\W. W. Groves (I. G. Farbenindustrie). 8781. 

PYROLYTIC CONVERSION of hydrocarbon oils. 
(United States, Mareh 22, °35.) 8693. 

SOAP-FORMING ACIDS, ETC., manufacture. 
(Germany, May 25, °35.) 8251, 

DIHYDROXYSTILBENE- DICARBOXYLIC ACID, 
Farbenindustrie. 


manufacture.- 
(Switzerland, March 27. 


Tennant (Titan Co., 


Softeners, 


Carpmael (1. G. 


nitrogen and sulphur, 
Farbenindustrie). (Oct. 


Gyro Process Co. 
Ilenkel and Cie Ges. 


manufacture.—I. G., 
(Germany, March 23, 735.) 8625. 
Hor WORKING OF METALS.—Imperial Chemical Industries, Ltd. 
S25). 

ANNEALING PROCESSES,  ETC.—Imperial 
Lid BIBI, 8407. 

Kk URNACES FOR HEAT TREATING METALS.—Imperial Chemical In- 
dustries, Ltd. R408. 

DETERMINING QUANTITIES OF GASES, ETC., 
Chemical Industries, Ltd. 8926. 

VOLATILE HYDROCARBON from coal, production.—R, G. Israel 
and F. Levy. 8429. 


Chemical Industries, 


apparatus.—Imperial 
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From Week to Week 


A BLAST FURNACE which has been idle for six years has been 
relit at Renishaw Lronworks, Derbyshire, where production from 
two furnaces will be 2,000 tons of pig iron a week. 

FATAL INJURIES WERE RECEIVED by Robert Hyslop, of Rose- 
hall, Old Polmont, when an explosion occurred in the detonator 
charging department of Nobel’s factory at Westquarter, Polmont, 
on Monday. 

THE 18TH ANNUAL MEETING of the London Section of the British 
Association of Chemists will be held on Friday, May 1, at 7.15 
p.m., at the Broad Street Station Restaurant E.C. (large room). 
After the business meeting a smoking concert will be held. 

PRESENTATIONS FOR LONG SERVICE WITH LEVER BROS., were 
made at the Hlulme Hall, Port Sunlight, on April 20, by Lord 
Leverhulme. Gold watches were given to 272 employees with 
fifteen vears’ service, and 105 employees of twenty-five years’ 
service received gold badges. 

IK IREMEN FOUGHT A NAPHTHA BLAZE at Auchengeich Colliery, 
Chryston, for five hours on April 20. The outbreak occurred in 
a railway wagon containing about 8 tons of naphtha and the fire- 
men used sand and water to keep the flames from spreading to 
a nearby store. 

MUCH EQUIPMENT WAS DESTROYED by a fire on April 17 at the 
Grantham engineering works of Ruston and Hornsby. ‘The out- 
break occurred in the chemical laboratory and considerable 
damage was done. The laboratory was rendered temporarily 
unusable. 

A FIRE BROKE OUT on April 18, at the by-products works at 
iarworth Main Colliery, Notts., which was built about two years 
ago. The Worksop, Doneaster, Sheffield and Rotherham fire 
brigades fought the blaze for some hours and succeeded in con- 
fining it to the naphthalene section. Damage was done to the 
extent of several thousand pounds. 

THE SCOTTISH STEEL INDUSTRY is assured of full production 
until after the Glasgow Fair holidays on the present 
order alone, and even should new business cease. The 
recent spate of orders placed with Clyde firms has not yet been 
fully translated into demand for steel. Several furnaces at Mother- 
well are producing nearly 1,000 tons of ingots every week. Charges 
have been increased and two huge ladles are now necessary to 
take the tapped molten metal. 

THE 26th ANNUAL MAY LecTURE of the Institute of Metals 
will be delivered by Mr, C. C. Paterson, M.Inst.C.k., M.L.E.E., 
F.Inst.P., on Wednesday, May 6, at 8 p.m., entitled *** The Eseape 
of Electricity from Metals: Its Practical Consequences.’ The 
lecture will be given in the Hall of the Institution of Mechanieal 
ngineers, Storey’s Gate, Westminster, S.W.1, for which free 
tickets of admission can be obtained from Mr. G. Shaw Seott, 
36 Victoria Street, London, S.W.1. 


PLANT DEVELOPMENTS ESTIMATED TO COST OVER £1,000,000 have 
been announced by the South Durham Steel and Tron Co., Lid., 
and the Cargo Fleet Iron Co., Ltd. These provide for the early 
restarting of two reconstructed blast furnaces at Seaton Carew 
which have not been operated since 1925, resumption of work in 
« Stockton melting shop which has been idle sinee 1928, and the 
construction at West Hartlepool of a new battery of coke ovens 
and by-product plant. The contract for the plant has been awarded 
to Gibbons Brothers, of Middlesbrough and Dudley. 

THREE HULL MEN WERE KILLED INSTANTLY when they were 
thrown sixty feet into the air bv the explosion of an oil tank on 
which they were working at Salt End oil depot, Hull, on April 
16. They were Allan Gillies, plant engineer, and Charles Dickin- 
son, labourer, employed by the Anglo-American Oil Company, 
owners of the tank; and Herbert Henry Capell, emploved by the 
Whessoe Foundry and Engineering Company, Darlington. The 
explosion, which is attributed to an accumulation of fumes, carried 
away the roof of the tank. The tank had a holding capacity of 
1,000,000 gallons and was understood to be undergoing an air- 
pressure test. The inquest on the three victims has been adjourned 
until May 1, as an investigation is to be made by an explosives 
inspector. 

UNDER THE ADDITIONAL IMPORT DUTIES (NO. 9) ORDER, issued 
by the Treasury on the recommendation of the Import Duties 
Advisory Committee, the customs duty of 10 per cent. chargeable 
on sodium bichromate and potassium bichromate is, from April 
24, increased to &s. per cewt. and 10s, per ewt. respectively. The 
committee states in report that the home and export trade is in 
large measure controlled by an international cartel which is sub- 
ject to annual renewal, and the fact that, alone among partici- 
pating countries, the United Kingdom is relatively unprotected 
makes for some insecurity in the position. Moreover, the British 
market has been exposed to competition from independent foreign 
producers, who, by a steady policy of slightly undercutting prices, 
have rapidly increased their trade here. The committee is satis- 
fied that a declaration in regard to prices which has been made by 
the home manufacturers is sufficient to safeguard 
interests. 
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AN OUTBREAK OF FIRE OCCURRED on April 19, at the distilling 
works at Camelon, Falkirk, owned by Scottish Tar Distillers, 
when a large still of bitumen overflowed and ran into one of the 
furnaces. But for the prompt action of the workmen the blaze 
would have had disastrous consequences, 


THE PLAN FOR THE READJUSTMENT of the financial structure of 
the Anglo-Chilean Nitrate Corporation has been declared opera- 
tive after more than 69 per cent. of the aggregate principal of 
the 20-year 7 per cent. sinking fund debentures had been deposited 


under the plan. The time under which holders may deposit 
further debentures was extended until June 1 next. 

THE ANNUAL BANQUET OF EASTWOODS, LTD., and associated 
companies was held in London, on April 20. The chair was 


occupied by Mr. Horace Boot, who declared that the firm never 
stood still. They had during the year established or were estab- 
lishing another large Fletton brickworks near Peterborough. 
Another works they had established was a new concrete pipe 
works in Scotland. 

‘THE THIRD LECTURE OF THE SERIES arranged in connection with 
the Very Low Temperatures Exhibition will be delivered in the 
Lecture Theatre of the Science Museum, South Kensington, on 
\pril 29, at 5.15 p.m. by Mr. J. T. Randall, M.Se., the title being 
** Industrial Low ‘Temperatures—The Rare 
Admission is free by ticket, for which aupplications should be 
sent as soon as possible to the Director, Science Museum, London, 
S.W.7. 


Uses of Gases.’”’ 


The Chemical Age Lawn Tennis Tournament 


ONLY fifteen days remain in which to enter for THE 
CHEMICAL AGE Lawn Tennis Tournament, details of which 
were published on April 11 and 18. ‘The tournament, 
for which there is no entrance fee, comprises men’s 
singles and doubles, open to members of the chemical 
industry throughout Great Britain, either as principals 
or members of staffs, and this vear, for the first time, it 
is possible for partners in the doubles to be members of 
separate firms, provided both are members of the 
chemical industry. Immediate application should be 
made for full particulars and entry forms to The Editor, 
THE CHEMICAL AGE, Bouverie House, 154 Fleet Street, 
London, E.C.4. (Telephone : Central 5212). 


THE RAMSAY MEMORIAL FELLOWSHIP TRUSTEES will consider 
in the month of June, 1936, applications for Ramsay Memorial 
Fellowships for Chemical Research, one of which will be limited 
to candidates educated in Glasgow. The value of each Fellowship 
will be £250 per annum, to which may be added a grant for ex- 
penses not exceeding £50 per annum. Full particulars as to the 
conditions of the awards are obtainable from the Seeretary of 
the Ramsay Memorial Fellowship Trust, University College, 
Gower Street, London, W.C.1. 

THE BRITISH ROAD FEDERATION 
there has again been no redress for motor users from the emer- 
geney taxation imposed in 1931; special motor taxation now 
accounts for nearly one-tenth of the total national revenue. The 
Federation feels that there is a danger that the complete divorce 
of motor taxation from road expenditure will mean that smaller 
sums may be applied to constructive purposes of road improve- 
ment, at a time when this is particularly vital. ‘The promotion 
of road safety largely depends on road improvement. 
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IMPERIAL CHEMICAL INDUSTRIES, LTD., announce that the plant 
for the manufacture of oxalie acid, erected at the Widnes works 
of their General Chemical Group, has now gone into production. 
Oxalie acid, hitherto a wholly imported product, finds application 
in a number of home industries, notably the textile and laundry 
trades, to whom supplies of the home-produced acid will now be 
available for the first time in this country. The main grade of 
the new product is a white, crystalline free-flowing material, of 
uniform erystal size. <A finely-powdered grade is also available. 


THE BRITISH INDUSTRIES FAIR will take place next vear from 
February 15 to 26, in London and Birmingham. In addition to 
Olympia, the Department of Overseas Trade has leased the new 
exhibition buildings now under construction at Earl's Court, 
where the accommodation is better suited to the needs of the 
Fair than that occupied at the White City for the last ten years. 
The which have been housed at the White City will 
therefore all be transferred to Earl’s Court next year. The 
Empire section, consisting of official displays by Governments 
of the Dominions and Colonies, will also be moved from Olympia 
to Earl’s Court. The other sections will remain in approximately 
their present positions in Olympia and at Castle Bromwich, Bir 
mingham, 
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Company News 


Chemical Works, Formerly Sandoz, Basle.—The net profits for 
the past year amount to 4,490,000 Swiss francs (against 4,280,000 
Swiss francs). The dividend is 20 per cent. 

Lewis Berger and Sons.—<An interim dividend of 6 per cent., less 
tax, 1s to be paid on the £527,275 ordinary capital, payable on 
May 1. A similar payment in the previous vear was followed by a 
final of 9 per cent. 

Goodlass Wall and Lead Industries. 
its ordinary dividend at 6 per cent. 
show that net revenue amounted to 
£179,800 in 1934. 

Murex, Ltd.—The company is maintaining its ordinary interim 
at 10 per cent., but this 1s payable on a slightly larger capital, as 
the bonus shares issued in October last rank for this payment. Last 
year’s interim was followed by a final of 10 per cent. and a capital 
bonus of 24 per cent. 


The company is repeating 
Preliminary figures for 1935 
£184,100, compared with 


C. and W. Walker.—The company reports profits for the year 
to January 31 last of £8.935; to this is added £1,062 brought in 
making £9,996. The ordinary dividend is 5 per cent., tax free, 
against nil in the previous year, and the amount carried forward 
is £2,231. 

Cerebos, Ltd.—Shareholders are to receive a capital bonus of one 
new £1 share for everv three held. This will increase the capital 
from £750,000 to £1,000,000. The directors also recommend a 
dividend of 30 per cent., less tax, for seven months, making 40 per 
cent. for the thirteen months to December 31 last. A similar divi 
dend was paid for the previous twelve months. 


Leeds Fireclay Co., Ltd.—An interim dividend of 2 per cent., less 
tax, is announced on the 6 per cent. non-cumulative participating 
preference f] shares in respect of the quarter to June 30 next. The 
last preference dividend was for 1930-31, when 6 per cent. was paid. 
The 10s. ordinary shares have received nothing 1 per cent. 
was paid for 1930-31. 

Unilever N.V.—The directors have decided to recommend a final 
dividend on the ordinary shares of the company of f1.20 per f1.1,000 
share, representing 24 Dutch cents per fi.12 payable = on 
May 20. This makes 48 cents for the vear, or 4 ner cent., the same 
as for each of the two previous vears. The dividend on the 
share certificates of f1.12 is payable in sterling at the rate of 
exchange on Amsterdam on May 6. , 


Unilever, Ltd.—The directors have resolved to recommend to the 
annual general meeting, which will be held on May 6, a final 
dividend on the ordinary stock of the equivalent in sterling of 
24 Dutch cents per £1 of stock, pavable on May 20. The amount 
in sterling of this dividend will be fixed on May 6 bv reference to 
the sterling rate of exchange on Amsterdam on that day. Last 
vear’s total dividend was approximately 6% per cent.. and that for 
1933, 6) per cent. 


Eastman Kodak Co.—The full report for 1935 shows consolidated 
net profit of $15,913,251 (against $14,503,247) or $9) per share 
of common stock ($6.28), after allowance for preferred dividends. 
It is stated that earnings in 1934 benefited bv a substantial profit 
from sale of securities, whereas only a small amount from this 
source was realised in 1935. Silver stocks are written down ly 
$626,689, owing to fall in price. Current liabilities total $17,312,176 
($15,109,870) - current $95.177,147 ($91,522,873). 


Magadi Soda Co., which is controlled by Imperial Chemical Indus 
tries, reports a loss of £20.364 for 1935 after charging obsolescence 
and debenture interest. A vear ago there was a loss of £13,068. A 
debit balance of f 5.707 brought in is thus raised TO (106.071. 
Provision has been made during the vear for obsolescence on build 
ings and plant amounting to £16,229. and the total reserve on this 
account, after deducting items written off, is £104,605. Dividends 
on the preference shares are paid to December 31. 1929. No 
ordinary dividend has vet been paid. 


Amalgamated Zinc (De Bavay’s).—The report covers the results 
for the half-vears ended June 30 and December 31. 1935. In future 
it is intended to hold only one general meeting annually, when the 
accounts are available for the full vear. Gross income in the June 
half-vear was £5.162. and in the December half-vear £6 498: and 
net profit was £2.843 and £4.074 resnectivelv. making £6.917 in al! 
A sum of £3.083 has been transferred from equalisation reserve, and 
£5000 is again lent in appropriation account after payment of the 
5 per cent. dividend, as in 1934. 


Babcock and Wilcox, Ltd.—Manufacturing profit in 1935 rose, it 
is stated in the directors’ report. from £230 597 to £361.361. while 
interest on investments, etc.. amounted to £111,440, against £111,645. 
After including a tax credit of £3,406. comnared with £29,561, and 
discount and interest of £31.268 (against £61,967). total income is 
up from £434,333 to £507,981—the highest since 1931. Deducting 
rents. rates. tax. directors’ fees and other exnenses, the profit 
available for appropriation is increased bv £76.738. to £501,495. 
The final dividend is 4 per cent. again, making 8 per cent. The 
transfer to dividend equalisation fund is raised from £25 000 to 
£100.000. making this fund £300,000, leaving the carry-forward 
21.487 bigger at £65,893. 
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J. and J. Colman.—The directors announce a final dividend of 
lQ per cent. and a bonus dividend of 1 per cent. on the ordinary 
share capital, making a total dividend for the vear 1935 of 15 per 
cent. and a bonus dividend of 1 per cent., payable May 1, 1936, on 
the shares which became available to the public in January, 1935. 
lor each of the two previous years a 25 per cent. dividend was paid 
on the then £836,255 of issued ordinary shares. In January last 
vear the first and second preference shares of £10 were converted 
into one class of preference shares, and the preferred shares into 
ordinary shares of £1. The capital was increased to £3,502,682, 
and a 20 per cent. capital bonus was distributed out of reserves. 








Forthcoming Events 


LONDON 

April 28.—The Institute of 

itmpire—Britain’s Greatest Export Market."’ Major W. &. 
Simnett. 6 p.m. 21 Tothill Street, London, S.W.1. 

May 1.—British Association of Chemists (London Section). 
annual meeting of the section. 7.15 p.m. 

8.30 p.m. Broad Street Station Restaurant, 
NEWCASTLE-ON-TYNE 


May 1.—North of England Institute of 
Engineers. *Annual Dinner and 


Export. ‘ The British Colonia 


18th 
Smoking Concert. 
London E.C. 


Mining and Mechanical 
Dance. Newcastle-on-Tyne. 








Chemical Trade Inquiries 


The following trade inquiries are abstracted from the ‘‘ Board 
of Trade Journal.’’ Names and addresses may be obtained from 
the Department of Overseas Trade (Development and Intelligence) 
35 Old Queen Street, London, S.W.1 (quote reference number). 


Australia. business on his 
own account, wishes te obtain the representation, on a commission 
basis, of Umited Kingdom manufacturers of brewery equipment. 
(Ref. No. 280.) 

Finland.—An agent in Finland wishes to establish contact 
(‘nited Kingdom shippers of raw rubber. (Ref. No. 293.) 


Norway. -A firm established at Oslo wishes to obtain the repre- 
sentation, on a purchasing basis, of United Kingdom manufacturers 
of first-aid supplies, and lubricating oils and greases for motor cars. 
(Ref. No. 295.) 

Brazil.—An agent established at Rio de Janeiro, Brazil. wishes to 
obtain the representation, on a basis, of United 
Kingdom manufacturers of surgical instruments and equipment; 
veterinary instruments; microscopes, field glasses, optical instru- 
ments, ete. (Ref. No. 301.) 


An agent at Svydnev commencing in 


i 


with 


commission 


~ 








Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


(NoteE.—The Companies Consolidation Act of 1908 provides 
that every Mortgage or Charge, as described therein, shall be 
registered within 21 davs after its creation, otherwise it shall 
be void against the liquidator and any creditor. The Act also 
provides that every company shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the company 
in respect of all Mortgages or Charges. The following Mortgages 
and Charges have been so registered. In each ease the total 
debt as specified in the last available Annual Summary, is also 
given marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) : 


DURION. LTD... London, 8.W.. electro-chemical engineers. 
(M., 25/4/36.) Registered April 8, £500 debentures, part of amount 
already registered. . 

DUX CHEMICAL SOLUTIONS CO., LTD... London. E. 
(M.,25/4/36.) Registered April 8. debenture, to Llovds Bank, Ltd.. 
securing all moneys due or to become due to the Bank: 
charge (subject, etc.). *Nil. December 24, 1935. 

EXCEL THOMAS, LTD... Swansea. dealers in chemicals. etc. 
(M., 25/4/36.) Registered April 6, £800 and all other monevs, etc.. 
mortgage or charge, to Dillwyn Permanent Building Soc. Swansea: 
charged on 98 Port Tennant Road, St. *Nil. 
April 16, 1935. 


ceneral 


Thomas. Swansea. 


Satisfaction 


BUSH AND CO., LTD.. London, E., mannfacturers of 
etc, (M.S., 25/4/36.) Satisfaction registered April &. 
of Ind debentures recistered December 6. 1915. to extent of £50,000. 


W. J. 
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